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'  B  i  qjj  adratic,  by  a  Circle , 
and  any  one  only  Yaraiole. 


Clavis  Geometric  a  Catholic  a  : 
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Conftruendi  ; 


S  I  V  E 

JANUA  EQUATION UM 

<^E  S  E  <tiA  T  A: 

Methodus  omnes  ^quationes  quomodolibet  affe&as  , 
quartum  gradum  non  Excedentes ;  nempe , 

LINE  A  RES, 

quadratic  as, 
cub  icas  , 

biquadratic  as  ~ 

Ipfarumque  omnes  radices  ,  tain  falfas  quam  Veras 
eliciendi ;  abfque  ope  Mefolabii ,  Anguli  Trife£li- 
onii  ;  abfque  /Equatiuiium  RcA#&ione,  Depreflione , 
vei  quavis  alia  prasparatione ,  per  Circulum , 

&•  (quamlibet}  unicam  Parabolam. 

'  ^ 

Idque  , 

Ex  una  unicu  quidera  Regula  Generali ;  qua  fimplicior ,  per- 
feiftior,  generator,  intelleftu  facilior,  praxi  accomodatior, 
non  eft  excogitanda,  vel  exoptanda. 

Demonftrationibus  munita,  Figuris  ad  quamlibet  jEquatio- 
nem  infignita,  &  iEquationibus  numeralibus,  pro  varietate 
cafuum,  ad  quamlibet  Figuram  adaptatis  Exemplificata. 


In  lifum  lyronum }  opus  adhuc  defideratim. 
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GATE  of  EQUATIO 

UHL  0  C 

A  New  difcovery  of  the  Conftru&ion  of  all  Equa¬ 
tions,  howloever  aflfe&ed,  not  exceeding  the 
fourth  Degree ;  viz,,  of , 

LI N EAR  S , 

QUADRATICS, 

CVBICS, 

33?  iBIQVADRATICS-, 

,  •  "  f  ‘  -  *  /  •  .  t 

And  the  finding  of -all  their  Roots  ,  as  well  falfe  , 
as  true  ;  without  the  ule  of  MefoLbe,  'Infection 
of  Angles ;  without  Reduction,  Depreffton ,  or  any 
other  previous  preparation  of  Equations ,  by  a 
Circle,  and  any  (and  that  but  one  only)  Parabole. 

And  this,  . 

By  one  only  General  Rule  than  which  a  more  llmple,  more 
perfeft,  more  general ,  more  eafie  to  be  underilood ,  or  I 
more  fit  for  practice ,  cannot  be  devifed  or  wiihed  tor. 
Fortified  with  Jemonltrations,  Illuftrated with  Figures,  to 
each  Equation  and  Exemplified  with  numeral  Equations, 
(according  to  all  the  varieties  of  cafes,)  adapted  to  each 
Figure.  > 


For  the  ufe  of  Young  Mathematicians ,  a  Workhitherto  de  fired. 
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*  m,ferve»>b  dtpCM 

of  knmkdg-,  ahom  the  love  of  truth 
fin-  "m  "f™ .  and fet  0„ 

.ifosfmh  fat'd, faCthn  to,  ^Muhett/tT  P^*' I 

If  Peculiar  to her 

££$« 7  ?!  PWSS^ 

Devours  to  he/shriL  TU  ’  1  &Atnbut  ™ry  few 

mof  expert  Phyficianl  founded^ but  *1?  ^  °f the 
( Peculations ,  W  bis  feepnd  conceptions  Jfth  %ncerUm 
of  udtfenfe  jufik  by  Lfirfi  SenLentf No^dSs 

commended ,  tendered.-  Anlheillff  lfe , hfjiZ 
be  no  mean  Jn.fi,  if  from  forne  hundreds  of ZV 
Uums  he  can  but  fancy  fome  of  them  more  litj,  t‘0“L 

If*  efy.  ,0  7*7  «f  «fe»  agaUolfers 

and  oft-times  hath  none ,  m  «hUh  he  Ly  rely  ?PL  L’ 
emftedfrom  all  manner  of  Scruple.  The  Old  %-Sote- 

.  Iian 


Leffort  benevolo  tyroni 


MATHEMATICO 

PARANETICaS. 


Nr  E  MO  prorsiis  eft,  qui  Icire  non  unice ex- 

petat  quem  veri  amor  non  vehementer 
infiammet ;  huic  verb  tam  inflammato 
deliderio  una  propemodum  Mathefis  (om¬ 
nium  artium  facile  princeps,)  fatisfacit ;  Cujus  ta- 
men  infortunium  an  demirandum  vel  miferandum 
magis  (it ,  plane  ignoro  :  Quamvis  enim  quad  pro- 
priam  Iianc  fibi  palmam  vendicet,  ut  Cultures  fuos 
mirum  in  modum  afficiat  8e  demuloeat,  (idque  in- 
credibili  ilia,  voluptate,  quae  ex  claro  8c  evidente 
veritatis  intuitu  exurgit ,  ut  nullus  omnino  dubi- 
tandi  locus  fuperelfe  poflit,)  paucos  tamen  hujufce 
deliciis  captos,  perpauciores  nunc  dierum  unice 
devotos  conciliaverit.  Certiffima  optimi  medici 
peritia  fpeculationibus  incertis  nititur,  primique 
fere  morbi  fypmtomatum  &:  caufarum  conceptus 
fecundis,  8c  fecundi  tertiis  cedunt.  Apud  quem 
nunc  Galeniy  nunc  Paracelfi  valet  Authoritas;  8c 
uterque  per  vices  excellit,  vilefcit;  cui  haereat, 
omnino  fubdubitat.  Prstclare  fecum  adtum  arbitra- 
bitur ,  fi  ex  aliquot  Conclufionum  Centuriis,  alias 
putet  vero-fimiliores  oppolitis,  alias  fperet  tueri  fe 
baud  difficulter  adverlus  oppugnantes  poffe;  8c 
fepe  habeat  nullas,  quibus  leclufb  omnhdubitati- 
onis  fcrupulo  acquiefcat,  Explofis  fere  veteribus 

Arijlott- 
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licorum  principiis,  nova  Carttfima  (ne  dicam  rationi 
magis  congrua)  fiibinde  fubeunt ;  iplorumque  Car- 
tefianorum  nonulla  a  Boylianis  recentioribus  (  expe- 
rientia  comprobatis)  pefTundantur.  Hujulce  autem 
Triumviratus  quilibet ,  in  rerum  riaturalium  caufis 
(quibus  non  omnio  podit  fubelfe  fallum)  aflignandis, 
non  pode  toto  cselo  f&piflime  errare,  nulius  dubito ; 
quippe  qui  nullo  Topico ,  (  unde  vel  maxime  proba- 
bilia  eliciantur  Argumenta, )  fuffigere  poflint,  to 
quod  erat  demonftrandum.  At  horum  affeclis  Icholae 
ubique  adeo  arctantur ,  ut  vix  inibi  refpirantibus 
aer  iuppetit :  Llnica  vero  Mathematica  (ubi  non  una 
ahqua  expanditur  veritas,  led  plane  innumerabiles ; 
eaeque  non  vulgares  8c  obvise,  fed  nominis  fublimioriis 
exitnise  plerunque  atque  recondite,  maximeque  ad- 
mirabiles  perfpicuedemonftrantur)  vacua,  araneofa 
8c  contempta  jacet.  Ab  hac  quidem,  tanquam  a  loco 
peftifero  (nunc  dierum)  refugitum ;  adillasverb, 
tanquam  ad  oraculum  Delphicum  (vel,  ut  ad  Candi¬ 
da  TeSta  Columbse,)  turmatim  confugitum  ell. 

Reges  olim  Principelque  hujus  amasnitate  8c  fim- 
plicitate  adeo  funt  alledti,  ut  (casteris  regnorum 
Riorum  deliciis  fuas  libi  res  habere  juflis,)  in  Cli- 
entelam  fe  fiipplices  contulerunt,  8c  nomina  in  Miii- 
tiam  lolam  Mathematicam  dederunt ,  tanto  pretio 
banc  Icientiam  redimentes.  Si  Anacharftm  Schytam , 
8c  Htr  ulitum  Ephefium  commemorem ,  qui  regna 
hasreditaria  Contemplationi  hujus  poftpoluerunt ; 
iilclemque  reli&is ,  ad  Philofbphorum  federe  pedes, 
quam  regiis  infidere  loliis  maluerunt:  S P' At  lantern 
MatcrhaniaRzgQm,  quern  (ob  artem,  quam  infigni- 
ter  calluit,  Aftronomicam)  humeris  cados  fuffulci- 
emem ,  fabulofa  nobis  exhibetjAntiquitas  :  Si  Aga- 
tbockm  Sicilia  Regem,  Ptolomeum  PhiLdelphum ,  Al- 

•  x  phoxfum 
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lian  Philofophtrs  Principles  are  exploded  by  the  freffj 
ffart  of  the  new  ( i  h  not ,  more  rational)  Carte- 
fian  ;  and  fome  of  it  he  Cartefian  again  baffled  by  the 
newer  and  truer  experimental  Boy  lian  :  And  each 
of  them  ,  '  as  far  to  feek  of  the  true  unerring  Caufes 
of  natural  things ,  as  they  are  of  the  reafon  of  the 
Magnetic  vertue  of  the  Load-flone  ;  in  afmuch  to 
any  Topic  (from  which  they  draw  their  mofl  conclu¬ 
ding  Arguments  )  they  cannot  fubfix  a  quod  erat 
demonftrandum.  And  yet  their  Schools ,  are  fo 
fluffed  wit  h  Profelytes ,  that  they  have  fcarce  room 
to  breath  in  :  Put  the  Mathematic  (  School )  only , 
( in  which  ,  not  fome  one  Truth  only  is  expanded ,  but 
even  innumerable ;  andthofe ,  not  mean  and  obvious , 
but  mo(l  high ,  admirable  and  myflerious  are  cleerly 
demon jl rated )  li'es  orbate  and  mglecled.  Prom-  this 
they  fly ,  as  from  fome  Peff-houfe  ;  but  to  thofe , 
they  troop  ,  as  to  a  Delphic  Oracle ,  or  as  Doves 
to  white  Dove-houfes.  Kjngs  and  Princes  here¬ 
tofore  ,  have  been  fo  enamored  with  her  ffmplicity 
and  pleafantnefs ,  that  ( forfaking  all  the  delights 
of  their  Kingdoms )  have  made  their  addreffts  to 
her  Shrines ,  paid  Homage  to  her  Altars ;  thus  re¬ 
deeming  fcience  ,  at  fo  great  a  price.  Should  1 
mention  Anacharfis  the  Scythian  ,  and  Heraclitus 
,  the  Ephefian  ,  who  prefer* d  the  Contemplation  of 
•  Philo fophy  before  their  hereditary  Kjngdoms ,  and 

I  chof  ?*  rather  ( leaving  thofe )  to  fit  at  the  feet  of 
|  Philofophers ,  than  on  their  KJngly  Thrones  :  Should 

I I  recount  Atlas  Kjng  of  Mauritania ,  whom  (for 
his  Afironomic  skill  7  wherein  he  excelled )  Anti- 

,  cjuity  hath  fabled  to  bear  up  the  Heavens  on  his 
{boulders  ;  or  Agathocles . Ifing  of  Sicily,  Ptolo- 
i  my  of  Philadelphia  ,  Alphonfiis ,  of  Cajtile  , 

.  a  Frederic 


v  <K  M  F  A  T  l  0 


phonfum  CaftelL ,  Fredericnm  Dam*y  Gulklmum  Lam- 
pr avium  Raffl, ,  &c,  Imo  verb ,  fi  Imperatores  , 
CxJarem  fc.  Adruvnum,  Theodofium ,  &c.  qui  (ftudiis 
mice,  Imperatoribus  quidem digois ,  incumbentes ) 
lcnptisduis-,  quam  belio  geftis  (quamplurimis  licet 
<x  mclytis)  mfigniores  evafere  j  non  tan  turn  oppro¬ 
brium,  led  &  pudorem ,a;vo  huic  degeneri  tacite  in - 
Jicererru  Si  quofdam  alios  ordinis  inferioris  reputem 
Iiujuice  gratidimis  (poene  dixeram  divinis)  fafcina- 
*Thiurcb  tiombus  mirum  in  modum  extra  le  raptos  •  *  Si  Ar 

ZSSL  AkKede?*  fpreti;  Cuticuk  curd  ,  apud  balneani 
P*  307. •  C1.11<?re  rocario  Figuras  Geometricas  exarantem,  di- 
gito  Lineas  ducentem  ;  thermilque  etiam  nudum 
exilientetn  (cum  Aurifabri  furtum  deprehenderat) 
iuumque  Lprxa  ingeminantem :  SiPythavoram ,  (in- 
vemgata;  Triangull  Reftanguli  proprietate)  Heca- 
tomben  Mufis  immolantem :  Vix  illos  ^que  debito 
j  nonore  prolequcrer ,  ac  nobiftnet  iplis  acerrime  1c. 
perftringendo)  ruborem  non  immerito  incuterem." 
Denique  quamvis.  intrinfeca  ejus  forma  Sc  pulchri- 
tudo  nonnullos  etiam  infirm  fubfelii  homunciones , 
qui ,  a  limine  fblum  lakuarunt  Arcana  lua  neuti- 
quam  luftrantes )  eo  adegerit,  lit  demirarentur  ; 

I  perpaucos  eerte  videre  eft ,  aut  illam  penitiiis  intro- 
Ipexifle  Sr  calluilfe,  neduni  Cultores  fuos  remune- 
rafik.  Qua.de  caufa  gratiam,  exiftimationem  Sr 
authoritatem  apud  Uulgus  indies  amitteret,  formola 

feBea?,1,ari,olari  neHueam- .  Utrum  eo  quo3  cum 
leientia  libera Iis  (five  ingenua)  fuerit,  ideoque  tena- 

ciflimis-illis  Lucronibus,  (inhominum  numero  vix 

cenfcendis)  incongrua,qui(ad  rem  plus  latisattenti) 

marfupia  quam  animos-locupletare  malint;  aut 

ideo,  quod  fpem  ©rnnem  ad  dxurv  perveniendi,  (qui- 

bus  ftimmis  in  votiseft,  aut  Carfares,  aut  nullosefte) 

abjiciunt ; 
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l'redcric  of  Denmark  ,  William  Lantgrave  of 
Halfia  &c>  Tea ,  but  fhould  I  mention  Emperors , 
viz.  Cssfar,  Adrian,  Theodofius,  &c.  who  (ds- 

'votino  themfelves  wholly  to  thefe  Studies ,  worthy  in- 
I  deed  of  Emperors )  rendred  themfelves  more  Uuftrious , 
uy  their  Writings,  than  by  their  Warlike  ( tho  many 
land  great )  Atcbievements  ’,  1  fhould  but  filently  fhame 
and  reproach  this  our  degenerate  Age.  Nay ,  fhould  1 
but  mention,*  how  firangely  the  minds  of  fame  others 
of  a  lower  Sphere  have  been  Captivated  with  its  ( I  had 
almojl  (aid,  divine)  charming  delights :  How  it  forced 
*  Archimedes ,  fometimes  to  forget  his  repajl,  and  j* 
the  tare  of  his  body ,  and  At  the  bath  on  the  heath  ^lofMarcel- 
eyarate  Geometrical  Figures,  and  to  draw  Lines  with  jius.p.307. 
his  Fmger  \  nay,  ( upon  the  detection  of  the  Gold-fmiths 
theft )  to  leap  naked  out  of  his  Bath,  and  to  ingeminate  1 
his  vjpma :  How  Pythagoras  ( upon  the  difcovery  of  the  I 
propriety  of  a  Reel  angle  Triangle)  to  immolate  an  Heca- 1 
tomb  to  the  Mufes ,  &rc.  I  fhould  not  more  loudly  ho- 1 
nour  them,  then  tacitly  check  and  upbraid  our  f elves,  j 
Lafftly,  tho  her  intrinfc  worth  and  beauty  hath  compelled 
others  of  the  lowejl  Orbe ,  ( who  ( fainting  her  only  at  j 
the  threshold )  never  entred ,  or  had  the  leaf  glimps  of 
her  Arcana’s  or  inner  Rooms)  to  admire  her ;  yet  cer¬ 
tain  it  is,  very  few  are  skilled  in  her  myjleries  j  by  which  , 
means  it  comes  to  paf,  that  fhe  is  as  little  regarded , 
as  her  Clients  rewarded.  For  what  caufe  this  beautiful 
Goddef ,  fhould  thus  fujfer  an  Eclipfe  in  her  glory  and 
efleem  with  the  Vulgar ,  now  a  days,  I  cannot  divine  j 
Whether  it  be ,  fje  being  a  liberal  Science  ,  and  there¬ 
fore  ( on  that  account )  unfuitable  to  the  humours  of 
thofe  clofe  fifed  Mifers  ,  ( who  are  f caret  to  be  reckoned 
among  the  number  of  men  )  who  love  to  have  their 
purfes  enriched  rather  than  their  minds  ;  Or ,  whe- 

a  2  ther 
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j  ?bjIaunC  J  Aut eoquad ardua nimis 8c fpinofkT^IZ 

ImTnt^A  ^  lerrC  (qU°d  facili'lls  autumem)  exifti. 
jmant.  Aut  quscunque  tandem  ilia  fuerint  uopuc- 

I  CnnrrV  VXrre?.lntes  Poft(3uam  vel  primori  lingua 

I  Cupedias  hafce  hbavcrint,  abfterrerint,  (cum  demum 
j  ^undern  feduhtatem  8c  folertiam.  egregio  Eviden- 

!  iad;c%eC  r  i  dlrS  ^mi°  abund*  compenfailet ) 

I  ndicare,  nedum  dedicate  non  eftmeum.  At  verb 
I  f10c.  (Entice  ^eftor  )  oblervanti  expertoque  mihi 

rnonSIn  °CCUl3it;  qLlbd  ciim  TY^  nonnufli 

rrier  et!am  &r  Carceres  u%ie>  j uxta  Artis  Ana- 
,  ]yt,C3s  Regu  as  iniequuti  funt,  videlicet  ad  dsquatio- 

j  ^em  ad  gradum  elatiorem  afcendentem,  quam  pra> 

I  !“l“bant>  ?■  ^  tertian, ,  quartan*,’  altioremve 

IffrffiT’  (cuJ;f  refoluuo  quidem  Arithmetica 
j  iubdimcilem,  cotiftruftio  verb  Geometrica  ( quan - 

1  t1Lim  fcifere)  impoffibilem  efle,  utpote  toti  orb!  Ma- 
1  tnemattco  peregrinum  adhuc  8c  ignotum)  ad  am  eh 
1  derepen  te  de  Mathefi,  &  qua  Problemati  qua  Arti 
valedixeruut.  At  hoc  quidem  (  Leftor )  utrum  de- 
mirandum  magis,  an  ablurdum  meritb  dubitandum : 
nempe,  quod  illud  ipfum  quod  tibianimos  adderet* 
animosadimeret,  quod  potius  ut  ulteriiis  concitatiore 
impetu  involando  incitaret ,  te  percellerit :  Vere 
ardua  (multo  minus  ilia,  de  quibus  prsejudicare  pro 
more  noftro  plus  fatis  foietnus)  non  tantum  ingenii 
aciem  non  retuderint,  verum  etiam  virtutis  animi- 
que  tibicoti  fuerint,  eonatufque  animaverint:  Imo 
verb  eo ipfo  nomine,  quod  admiranda  funt  8c  diffi- 
eilia;  (modo  poffibilia)  fpem  animumque  adderent 
aciemque  tuam  exacuerint.  Quo  f apius  liumi  abs 
Her  cult  proftratus  Ant  am,  eo  vivacior  exurgit,  8c  for- 
tior  contendit*.  Tam  amiifam  gloriam  reparandi 

'  ..  '  fpes , 
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ther  their  delbo»de»cy  of  ever  arriving  to  any  covfukrabk 
emimncy  of  height,  (it  being  at  good  to  be  nothing  at  not 
a  None-fuch,  or,  bat  a  Sfh  to  an  Art :)  or  whether  ,t  be 
the  funded  difficulty  and  knottwefs  of  the  Stuay  it  Jelf , 
(which  1  have  moft  caufeto [nftetf .)  Or, what  that  fufpojei 
Mormo  may  be,  that  forefids  and  fremimth  feme  newly 
enured  &  [cares  others, who  have  taftedfome  of  her  f meets 
from  farther  Effiayes  (which  in  fine  ,  would  have  crowned 
their  fedulity  and  diligence ,  with  evidence  and  certainty , 

{both  which  this  Art  carries ,  and  no  other  doth ,  and  which *j 
■  reward  enomh  to  compenfate  their  pains  1 1  (hall  not  | 
undertake  to  determine.  Only  this  one  thing  ( Reader)  m-  j 
my  little  experience ,  hath  occurred  to  my  obfervmon  oft ,  j 
that  when  ( owe  d  y  ref  s  (with  as  great  expence  oy  pains,  as  < 
of  time )  have  according  to  the  Rules  of  the  Analytic  Art,  | 
purfued  a  Problem  to  its  end ,  viz.  to  an  Equation  aj cen- 1 
dim  to  an  higer  degree,  (viz.  to  the  3, 4,  or  higher  Power)  j 
than  they  expected,  whofe  Reflation  Arithmetical  they 1 
,  conceived  very  difficult  \  but  Geometrical  Conft ruction  im- 
\poffible ,  (as being  yet  unknown  to  the  Mathematic  world  : 
i; they  have  bid  fir  ewe  f  of  to  the  Problem ,  fo  to  the  Art  it 
\felftoo.  But  this  (Reader)  is  ns  much  dbfurd ,  as  ft  range  :  j 
|  v['z.  That  what  (hould  recommend  this  ft  tidy  to  thy  re'afon s 
Mould  dif courage  thee ;  that  what  (hould  animate  thy  di- 
!  ligence ,  and  quicken  thee  to  a  further  EJfay, (hould  deer  eft 
!  and  dijbirit  thee .  Real  difficulties  (much  'lefts  conceived  j 
prejudices)  (hould  befto  far  from  blunting  thy  edge ,  that 
j  they  J. hould  rather  be  the  whet  ft  one  of  vert  at  and  (bar  pen 
thy  endeavours  :  Why  may  not  the  fame  things,  which 
(for  the  excellency  of  them)  are  the  objects  of  thy  admi¬ 
ration  ,  be  (for  their  poffibility)  as  well  the  object  of  thy 
hope ,  and  the  Encouragement  of  thy  induftry  ?•  '  Antaeus 
recovered  more  (Irength  by  each  fall  Hercules  gave  him . 

*  The  poffible  hopes  of  Redeeming  or  retrieving  their  *Honi 

loft  pas, 


(p  11 JE  F  A  T  1  0. 


fpes  ,  Gwoj;  quam  complufcularum  vi&oriarum 
rccordatio  Trojanos  ad  prsslia  accendit.  Non  adeo 
afdua  hujus  artis  pericuia ,  &  inexpugnabilia,  quin 
(uti  bello)  aut  Solertia  aut  Cafu,  aut  utroque  iimt 
iuperabilia.  Praxlara  AkxAndrt  gefta  C&far  reco- 
iens,  propriamque  exinde  exprobrans  ignaviam, 
ad  aufa  inclyta  aufpicanda  novos  fumpfit  animos  , 
profpereque  pugnatum  eft.  Jppelies  fum  ma  incuria 
penecillumfuuminTabellam  iratusprojiciens,  canis 
rabidi  falivam  (quam  male  depinxeraty  fortuito  fed 
graphice  correxit,  8c  felici  hoc  infortunio,  detur 
verbo  venia)  quam  arte  clarior  evafit.  Ludit  in 
omnibus  (  etiam  in  ftudiis  humanis )  fortuna  Dea 
(  verius  dixerim  divina  providentia  ;  )  8c  qui  non 
Artis,  Alese  ftepiflime  fit  magifter  :  Etquemadmo- 
dum  plurimum  laboribus  8c  vigiliis ,  ita  Cafui  ali- 
quando  nonnihil  tribuendum  ;  qui  tibi  ftudiis  hifce 
invigilanti  nova  aliquando  8c  prater  opinionem  fug- 
gerat.  Sagaces  fedulique  Lapidis  Philofbphici  in- 
dagatores  quamvis  aurem  propofitum  nequaquam 
attingerint,  attamen  non  omnem  plerumque  ludunt 
operam  ;  dum  fortuito  in  aliud  quod  tarn  laboribus 
quam  inpenfis  non  indignum  incidunt.  Haud  aliter 
!  mihi  evenit  in  Regulss  hujus  univerfaiis  inventione 
(de  qua  hoc  Tradfatu  agimus)  nempe  de  Conftru- 
endis  cEquationibus  omnibus  quartum  gradual  non 
excedentibus ,  8c  de  determinandis  illarum  locis  : 
quibus  plurimi  non  vulgaris  eruditionis  Geometrici 
diu  infudarunt ,  multumque  lucubrationibus  fuis 
oleum,  exitu  non  ex  $quo  fadici,  infiimpferunt. 

Noneo  quod  (fateor)  mihi  cor  limante  Minerva, 
Acriiis,  8c  tenues  finxerunt  pedtus  Athene ; 

Sed  quod  (dexterior  folito  )  mihi  dexter  Apollo 
Adfuit - 

Dum 


loft  honour  en flamed  the  Grecians ,  as  mil  as  their  be¬ 
ing  fiefJjt  with  frequent  Victories  did  the  Trojans,  to 
fight.  The  di  fficulties  of  this  Art  are  not  fo  inf uper able  r 
(but  as  in  War )  they  may  be  overcome ,  either  by  in  da  (fry 
or  fortune ,  or  both.  Caefar  upbraided  his  own  flack nefs 
with  the  memory  of  Alexander’*  conquefts ,  even  upon 
the  bare  fight  of  his  Picture  only ,  and  enjfirited  him- 
felf  to  high  bold  and  daring  attempts ,  and  proved  fuc- 
cefsful.  Appelies  in  anger  carelefly  throwing  his  Pencil, 
accidentally  ( tho  mart  if  dally )  well fhaped  the  ill  drawn 
'Vomit  of  his  Painted  Dog  ;  and  this  proffer  o  us  mi  f chance 
made  him  more  famous,  than  his  Art  could  doe.  Fortune 

!  ( or  Providence  rather)  forts  it  felf  (pardon  the-  word )'  in 
all  things ,  ( even  in  humane  f  tidies)  and  he  that  is  not 
Mafter  of  Art ,  may  yet  be  foofa  Chance ,  <  As  ( Reader ) 
thou  mai ft  attribute  much  to  thy  fedulity  and  induftry  ;  fo 
fomewhat feme  times  to  fortune  too ,  which  may  (if, indufiri-  j 
j  ous  in  thy  inqueft  )  favour  thee  perhaps  with  fame  new 
invention  beyond  thy  expectation .  Thofe  bufie  enqu irers 
and fearchers  after  the  Philofopbers  Stone  tho  they  lofe 
their  aim ,  yet  not  ufually  all  i  heir  labour  ;  but  ft  amide 
oft  on  fomething  worthy  their  diligence  and  expence.  It 
chan  a  a  to  me  thus  in  the  invention  of  this  vmverfal 

Rule,  of which  we  now  treat ;  namely ,  of  the  Conftr  action 

I  of  all  Equations  not  i  ' '  '  ' 

of  determining  their 
Geometricians  have 

Lucubr at ory  1  ables ,  but  perhaps  not  with  equal  fuc- 
cefs.  Not ,  that  I  had  quicker  brains ,  but-  better 
luck.  For  whiles  bufying  my  felf  (who  pretend  net 
to  Learning  ,  nor  to  \ the  Profeffion  of  the  Mathematic 
Ait,  bat  one ,  who  at  fome  fubcifive  hours  ,  for  di¬ 
ver  fans  fake ,  its  ftudy  much  delights  )  in  an  Analytic 
inqueft  (  by  way  of  Porifma)  of  what  des  Cartes  had 

Written 


exceeding  the  fourth  degree  ,  and 
places ;  about  which  many  'Learned 
Sweated  and  (bent  much  (jyl  at  their 


■ar 
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Dum  enim  An^lyticam  difqmfmonem iJor  q 
a-Urtefim  de  ecdem  Argumento  *  i  or i£aX«  mt- 

ditarer,  (qut  me  Matheraaticutn  jion  prodteor,  kd  ^ 

quera  ( fi  quando  vacat)  horn  ^UCC1 1  . 
Mathematices  ftudia)  lor  tuna  (arsneqiu  q  _ 

tibus  fa  veils  noftris,  m  met  nod  inn 
ejus  nimis  ftriaam ,  ampliorem,_  imo  (quod  &  ipie 
demiratus  Turn)  faciUime  earn  univerfalem  redderet, 
praeter  inftitutumincidi.  Quod  dubio  procul  vJ.  1U0 
%  fagaciflnmo  viro  perl'pettum  tuuTet ,  fi  tors^ftc 

...  °  ,  N  A  TTf  <  trrn  him  a  QUO  VIS 


Puncto  in  poutione  ctato,  pu  voiuoo^.  A  .  c 
metriin  pirabold  duftum  .(prout  a  vertice  Axis  te¬ 
ch)  defcripfiffet;  &  proprietatemquanaam  Parabola; 

(  huic  inftituto  apprime  aptam  natatn)  lnluper  ani- 
madvertilfet.  Ac  Bernardos  non  videC. omnia. 

Ad  hoc  tamen  tarn  Cl.  Curtefim,  quam  alii  crudh 
tiffimi  Mathematici  qua  Antiqui  qua  Neoterici  col¬ 
li  marunt  •  Hornm  verb  fpecillationes  eo  tantum  ver- 
S  u>  Mefolabum  &  Angulonim  Trifeaionem, 
ilfors  dederit,  t&ndern  dcmum  inveftigcinot. 

Vizi  a  (primus  Analyfis  fpecio&  Inventor)  Iianc 
rem  non  perperam  videtur  ventilafTe;  at  poll  accu-  s 
ratifTimam  diiquiutionern  non  potuifle  expedite  &r 
effeftam  dare  cuilibet  innotefcat  Fraftatus  ejus  de 
Pfeudo-mefolabo  &  fupplemento  Geometric  confix- 

ientic 


j 


»  V 

Ci.  Qut  he  dm  (noftras)  poftquam  /Equationes  non- 
nullas  Cubicas  praelibaverat  *  (qua  etiam  folertia 
(  mi  inquit )  alias  innunieras  Analytices  ftudiofus 
aoterit  comminifci)  fperat  lore,  ut  illaruni  ope  Me- 
folabum  ha&enus  tenebris  obvolutum  in  lucem  tan¬ 
dem  proferatur. 

'  Quod 


P  R  E  FACE. _ 

Written  on  that  Subject ;  Fortune  ( not  Art)  was  p lea¬ 
fed  favourably  to  afpeci  my  weak  Endeavours ;  and 
when  not  defegning  it ,  I  happened  to  hit  on  fetch  an 
improvement  \ of  his  Rule ,  as  (to  my  great  admiration) 
would  render  it  umverfal :  which  (no  doubt)  that  quick 
Lyncean-eyed  man  might  have  feeen  ,  and  would  have 
made  a  pra-difecovery  of]  had  it  been  his  hap  ( as  it  was 
mine  )  to  have  described  a  Circle ,  from  any  Point  in 
P oft t ion  given ,  puffing  through  the  V \ ertex  of  any  Di¬ 
ameter  in  a  Parabole ,  as  he  did  from  the  Vi zrtex  of 
it  s  Axe  ;  and  with  all  had  taken  into  confederation  a 
certain  propriety  (than  which  none  could  have  feo  well 
\ Jutted  his  defegn  )  belonging  to  the  Diameter  of  any 

j  Parabole .  But  Bernardus  non  videt  omnia. 

- 

t 

And  as  this  (  no  doubt )  was  famous  Des  Cartes’/ 

!  chief  aim  fo  hath  the  Enquiry  after  this  one  thing 
effecially ,  been  the  Subject  of  the  chiefejl  Study  of  the 
cho’cefe  and  learnedefi  Mathematicians  of  the  former 
and  latter  Ages ;  but  taking  different  Meafuresfet proved 
not  equally  feiccefsful.  For  their  Speculations  bended 
mofely  to  the  invention  (ifpoffeble)ofthe  MefeoLbe  and 
Tri feel  ion  of  Angles. 


Vieta  ( the  fife  Inventor  of  Specious  Analyfis)  fee  ms , 
not  perfunctorily  to  have  examined  this  matter ;  and 
after  his  mofi  exquifite  fearch ,  tacitly  infenuates  his  own 
ignorance ,  asm&ybefeen  in  his  two  Tracts ,  the  one  de 
P feu do-mefalabo ;  the  other ,  de  fu-pplemento  Geometric. 


¥  / 


\ 


Our  Famous  Mr.  Oughtred *  havingprelibated JbmeU cl.Matb. 
i  few  Cubic  Equations,  hopes  by  their  help ,  the  Mefolabe  Chap.  1 3. 
hitherto  involved  in  darknefs ,  may  at  length  he  brought 
to  light. 

b  Des 


■  «r.  MiHJ 


^  vfTlvxwlf  /  /  i  t .  m  :\\  \  m  w  % 
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Quod  etiam  Carttfus  ipfe  (una  cum  Celeberrimis 
ejus  Cornmentatoribus,  Ftancifco  a  Schooten ,  Hud- 
denio ,  F lor  into  n  do  de  Beauv,  Johame  de  Wit ,  (in  Ele¬ 
ments  Curvarum)  (qui  omnes  Cartefii  veftigiis 
preffiflime  infifterunt;)  &  alii  nonnulli  (ut  C/. 
matins,  M.  de  la  Hire ,  Slufrn  (qui  casteris  palmam 
hac  in  re  prseripere  videtur)  Conicarum  Sedtionum 
ope&Circuli  aggrefli  funt :  Quorum  quidem  om- 
•  mum  hac  de  re  Lucubrationes  neutiquam  funtcon- 
temnendae ;  8c  uti  quidem  multis  nominibus ,  ita  Co 
praecipue,  quod  ad  plana  omnia  8c  folida  loca  reperi- 
enda  ( quorum  benelicio  Asquationes  ad  elatiores 
gradus  alcendcntes  poflint  conftrui)  viam  prseftra- 
I  vere. 


i 


*  -Barth. 
S glen  a 
Georn . 


g-7* 


i 


b  Notandum  verb  Clarifiimum  ilium  (Cartejium 
nempe)  non  ulteriores  (quantum  video)  progrelTus 
feciffe  ,  quam  iftiufmodi  .Equationes  conftruendo , 
quibus  fupponendum  eft  (ut  plurimiim  faltem)  fe- 
cundum  terminum  deefle.  Quern  quidem  (ea  de 
caufa  opinor)  nimis  acrius  perftrinxifle  videtur  Bar- 
tholinus ,  infimulando  Cl.  ilium  varia  in  hac  materia 
imperfedfo.  reliquifle,  *)  quse .  ( ut  ipfe  innuit)  ad 
perfeftionem  deducere  conatus  eft  vir  eximius  Flo- 
rimnndus  de  Beaune,  fed  in  medio  curfu  fiibfiftens 
(morte  prseventus  immatura )  ultimam  Authoris 
manum non pafta flint:  At  effe&a  dedit,  8c  numeris 
omnibus  ablbluta  nobis  exhibuit  idemBartholsnus(uti 
inquit)  in  duobus  Tra&atibus,  de  limitibusEqua- 
tionum,  8c  dioriftica  methodo :  perperam  (ni  fallor) 
alherens,  neceflitatem  priiis  refblvendae ,  immo  8c 
refolutss  priiis  determinandae  8c  definiendae  cujufvis 
Equationisa  Dioriftice  primo  invent*,  quam  eiuft 
dem  conftruciionem.  quilibet  aufus  fit  aggredi. 


Ob 


Des  Cartes  himfelf,  with  tbofe  famous  Commen¬ 
tators  on  him  Francifcus  a  Schooten ,  Hudden  , 
Florimond  de  Beaun  ,  John  de  Wit  (m  his  Ele¬ 
ments  of  Curves)  (all  tnoft  prefftngly  mfijhng  m  his 
|  (leps)  and  divers  others  (  as  Fermat  M.  de  la  Hire  , 
and  Slufius  (mho  feems  to  out  doe  them  all )  have 
attempted  it ,  by  the  help  of  Conte  d  Seel  tons  and  a 
Circle  ;  all  whofe  pains  therein ,  being  of  fmgular  uje , 

,  not  to  be  deflifed ;  *  in  many  other  reflects , 

|  f0  in  this  e  (be daily ;  in  that  they  find  out  all  Plane 
'and  Solid  places  for  the  Conduction  of  all  Equations 

of  higher  Degrees.  ..  '  . 

_ '%r 

But  Note,  it  reaches  no  further  (for  ought  I  can 
perceive )  than  to  fetch  Equations  ,  where  the  Jecond 
term  moftly  muft  be  fuppofed  to  be  wanting.  Vpon 
which  account ,  I  fuppofe  Bartholinus  *  is  pleated  to 
cenfure  Des  Cartes ,  that  he  had  left  many  things  , 
about  this  matter  imperfect  \  which  (  as  he  infinuates) 
Florimond  de  Beaun  afterwards  endeavoured  to  bring 
to  perfection ,  but  being  prevented  by  an  immature 
death ,  dejijied  in  the  midway  :  Which  again  after 
that  Bartholinus  himfelf  (  as  he  fays  )  hath  perfected 
in  his  two  TraCts ,  the  one ,  of  the  limits  of  Equa¬ 
tions',  the  other ,  in  his  Diorijtics :  Strangely  (if  I 
mijtake  not  )  concluding  a  neceffity  of  every  Equation 
to  be  refolved  j  yea ,  and  being  refolved  of  limiting 
.  and  determining  every  of  them ,  by  a  Diorijlic  frft 
found ,  before  ever  any  man  way  dare  to  attempt  its 

Construction. 


*  Selefta 
Geometr. 
Ep.  pagsj. 
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Ob  defe&um  cujus}rhagnum  (inquit)  animadverto 
in  Artehiatum,  cut  replendo,  non  mediocre  futficit 
ingenium,  quem  ipfe  (acumine  quo  pollet  non  vul- 
gari)  accuratiffime  poftmodiim  implevit.  Quae  qui- 
dem  an  tarn-  eximio  ufui  fuerint  in  .diquationum  ra- 
dicibus  Arithmetice  eiiciendis  non  edifleram  :  At 
verb  an  tanti  momenti,  an  tam  prorfus  necelFaria  ad 
rEquationes  Geometrice  confiruendas  (ut  arbitratur 
ille,  &contendit)  dodorum  arbitrio,  poftquam  Tra- 
datum  hunc  percurrerint,  relinquendum  eflecenfeo. 
In  quo  nullus  dubito,  quin  reperiant,  omnes  iEqua- 
tiones  quomodolibet  aiFedas  quartum  gradum  non 
excedentes,  Dioriftice  nequaquam  obftetrieante ,  ad 
amuflim  Geometrice  conftrui  pofTe  ;  imrno  quidem 
vel  ablque  ope  Melblabi,  Sedionis  Angulorum,  five 
aberit  five  aderit  lecundus  (five  quivis  alius)  termi¬ 
nus,  nullufque  lupererit  ubilibet  hiatus ;  idquefine 
praevia  qualibet  Redudione  f  deprefiione,  limitati- 
one ,  &c.  omnino  prout  Frontifpicwm  fufiiis  in¬ 
dicate 


V 


'  -  *4  '■* 


V  *- 


-MB  *  ‘  \  ?'  f  ,  • 

Jam  verb,  fiT^e/^  fub  intuitu  inventions  duorum 
Theorematum  (quae  font  fundamenta  omnis  dodrinse 
Angulorum  Sedionum ,  ad  rem  verb  noftram  ob¬ 
lique  tantum  fpedantia)  ea  extatica  laetitia  afficere- 
tur,  ut  exclamaverit,  Tibi ,  6  Diva  Melulinis,  oves 


centum  pro  una  Pythagprea  immolavi ;  Iiceat  mihi 
(prae  inventi  hujus  gaudio)  qui  non  ovibus,  quidem, 
ovationibus  tamen  cum*.  Vieta  contendere.  Abfit 
autem,  ut  ip^mihi  quicquam  arrogem  ;  quippe, 
fi  in  hac  re  Fortuna  magis  mihi  (eruditionem  neuti- 
quamobtendenti)  quam  aliis  vere  Lynceis  &■  dodio- 
ribus  arriferit ,  &  afpiraverit ;  imo,  fi  quivis  alius 

in 


\ 


A 


•  v 


' 


t  w 


. , 
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PREFACE. 


*  Loco 
citato. 


for  deleft  of  which  Diorifiic  method ,  I  find  faith 
he*)  a  great  gap  in  Art ,  which  to  fillup,  a  mean 
Art  is  not  fufficient ;  which  yet  afterwards  his  mofi 
acute  wit  (I  conft fr )  mofi  accurately  filled  up:  Which 
whether  it  may  be  of  fo  great  ufe  in  reference  to  the 
Arithmetical  Reflation  of  Equations ,  I  fall  not  here 
determine ;  but  whether  it  be  of  fo  great  moment  and 
fo  abfolutely  neceffary  (  as  he  pojjitively  affirms ) .  to 
the  Geometrical  Conflruchon  of  Equations,  I  fall  leave 
to  the  judgment  of  the  more  Learned ,  when  they  fall  \ 
have  ptrufed  this  Lreatife  ;  Wherein  1  doubt  not  A 
but  they  will  find  the  Geometrical  Con  fraction  of  all  '  ~ 
Equations ,  howfoever  affected  ,  not  exceeding  the 
fourth  degree ,  ,  without  .the  Midwifery  of  a  Diorifiic 
to  be  exactly  performed  ",  nay,  I  may  add ,  without  the 
help  of  Mefolabe ,  Section  of  Angles,  whether  the  fecond  j 
or  any  other  term  be  abfent  or  not,,  without  leaving 
any  hiatus  any  where ,  without  any  previous  Redaction , 
depreffion  ,  limitation  ,  8cc.  altogether  4S  the  Erontis- 
piece  at  large  declares. 

x  * 

And  now,  /£>?// Vie  ta,  upon  the  review  and  prefect  of 
having  found  two  Theorems  (which  indeed  are  the 
Fundamentals  of  the  whole  Doctrine  of  Angular  Secti¬ 
ons ,  but  obliquely  only  refects  om  bufmefr  in  hand) 
be  tr  a  for  ted  into  fuch  an  extafy  of  joy  ,  as  to  cry  1 
out  *  o  Diva,  Mela  finis  ,  tibi  ovts  centum  pro  unit  *  Adriani 
Pythagorea  immolavi  ?  And  fall  the  Author  for  the  p°™‘ 
joy  of  this  invention ,  vye  with  him  in  his  joy  ,  tko  Refp* 
he  cannot  in  Hecatombs  ?  But  far  be  it  from  me  :  to  M-  3 1 5 •  • 
arrogate  any  thing  to- my  felf ;  for  if  in  this  (or  any 
other)  infra  nee ,  fortune  fould  fmile  on  me  (who  pre¬ 
tend  not  to-  Learning  )  more  than  on  others  of  crea¬ 
te  ft  eminency  in  Learning",  nay,  if  even  they  too 

• '  - _ .  _ V  ;  <  frjould  p 


i 
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in  inventum  quodvis  inclytum  (nomen  fuum  im- 
mortalitati  mandaturura)  iortuitb  mciderit ,  non  eft 
quod  exinde  vel  gloriolam  fibi  arroget,  aut  magis 
inloielcat,  quam  qui  forte  fortuna  uno  &  unico  globi 
miflilts  proiebtu  totum  funul  Conorum  Lulbriorum 
Enrieada  dejecerit ;  .aut  quam  qui  Hercule  colludens 
cafu  baud  prorfusabfimili  ilium  proftraret. 

,  Si  verb  mihi  vel  tantillum  (cui  ne  liilum  quidem) 

!  glorise,  hujus  inventi  caula,  tribuendum ;  plurimum 
I  equidem  celeberrimo  Cartefio  primo  impetiendum 
I  lubens  agnofco ;  cujus  humeris  (velut  nanus  quidam) 
j  infidenti,  longius  difilta  illo  paulo  acutiiis  perEpexiiie 
1  conitgit;  a  cujus  facelucernula  hsec  (qualisqualis  fit) 
lucem  luam  (velut  a  Sole  Luna)  mutuata  eft. 

Non  nihil  etiam  (quod  gratitudinisergb,amicitise-~ 

•  que  devinttiflimse  fpecimen  refero)  D.  7 'home  Strode 
de  Mapertox  in  agro  Somerfetenfiy  viro  vere  generolo, 

,  praftantifiimoque  Mathematico  merito  reddendum ; 
nontantum  eo  quod  reperti  hujus  anfam  prsebuit ; 

I  fed  quod  ejufdem  Ideas  qualdam  fubminiftravit 
I  Le&ilfimus  ifte  (qui  penes  eum  eft,  &  quern  mecum 
:  humaniter  communicavit)  liber  M>  S.  In  quo  pro- 
prietatem  ad  Diametrum  Parabolae  fpeftantem  fupra 
memoratam  reperi ;  qua  fine  male  forfitan  fuccef- 
fiffent  omnia,  parumque  abfuilTet,  quin  invento  ex- 
cideram,:  Libelius  fane  utiliflimus,  magnique  afti-j 
mandus,  utpote,qui  non  lolum  propriis  novis  &  ab-f 
ditis,  fed  prteclaris  omnibus  exintimis  Authorum 
fere  omnium  SeEtiones  Conicas  tra&antiutn  vifce- 
ribus  erutis,  refertiffimus ;  cujus  fubtililfimse  de  Hy- 
perbolicis  ceterilque  Conileftionibus  Propofitiones 
fi  pro  merito  prsedicarentur  cun&orum  Rhetorum 
Hyperbolas  fuperarent. 

Ad 


jljonld  chance  to  light  on  fome  famous  invention ,  which  ( 
mioht  in  a  more  eminent  manner  immortalize  their  ; 
names  \  yet  have  they  no  more  Jhadow  of  reafon  to  he  j 
proud  of  it  ,  than  he ,  who  accidentally  at  one  tip  ,  j 
fhould  hike  down  the  whole  pack  of  Nine-pins  ;  or  ,  i 
than  he ,  who  in  for  ting  or  dallying  with  Hercules  j 
jjjould  by  a  like  chance  foyl  him. 

'  ■  1 

But  if  any  praife  were  (  which  is  none  )  due  to  me, ! 

for  the  invention ;  a  very  great  fare  mu  ft  redound  j 
to  the  honour ,  firjl  of  the  famous  Des  Cartes  ,  on  j 
whofe  Gigantic  f  adders  flan  ding ,  I  chanced  to  fee  | 
further  than  he ;  hut  I  confefs ,  this  Candle  ( fuch  as  \ 
it  is)  was  lighted  at  bis  taper.  j 

Another  part  (which  I  mention  as  a  fecimen  ( fuch 
as  it  is )  of  my  gratitude  and  refects )  is  defervedly  due 
to  that  mo  ft  worthy  Gentleman  and  mod  Excellent  Ma~ ! 
thematician  Mr.  Thomas  Strode  of  Ma  per  ton  in  the 
County  o/Somerfet ;  not  only  for  the  occafion  given  of  j 
this  invention  (hef  known  to  him  only)  hat  for  the  light  i 
Ireceived  from  his  incomparable  M.  S.  touching  Conical 
Stations  ;  wherein  I  found  the  propriety  belonging  to 
\  the  Diameter  of  a  Parabole  above  mentioned ;  without 
which  the  invention  it  fdf  might  perhaps  have  proved 
abortive.  A  7  reatife  of  fuch  worth  and  ufe  ,  that 
befides  his  difcvvery  of  many  new  and  hidden  things 
never  extant ,  it  feems  to  have  engroffed  all  that  is 
excellent  in  every  Author  ( that  1  know )  that  hath 
treated  or  is  extant  on  that  f abject ;  and  which  needs  j 
the  Rhetoricians  Hyperboles  ,  to  recommend  to  the  ] 
World  the  excellency  of  his  Geometrical  ones  r  and  other  .j 
Conical  Sections. 

*  I 

But 


tin*  *.  tL  t  tt  ***  y&vx. -a r 


T  ^  M  FA  T  1  0. 


> 

Ad  rem  verb:  Difquifitionis  hujus  exitus  non 
magisfoslixfauftufque  fait,  quatn  media  (quibushoc 
inveniendo  ufus  fum  )  apprime  congrua  ;  quas  ad 
caicem  hujus  Tradtatus  appofui ;  eoque  potimmum 
confilio,  ut  non  tantum  te  (Tyro)  manuducerem, 
tibique  animos  adderem  ;  fed  ut  iifdeni  (aut  non  ab- 
fimilibus)  premens  veftigiis,  propriis  ftudiis  &  labo- 
ribus  altiora  &  non  priiis  audita  moliaris. 


S 


i  enim  applicetur  methodus  noftra  (qua  duce 
hcec  invenimus)  tam  ad  Hyperbolas  &  Elliples,quam 
ad  Parabolas  ;  imo  ad  paraboloeides,  Hyperboloei- 
des ,  Elliptoeides ,  five  ad  quafvis  alias  elatioris  gra- 
dus  Curv'as,  qua  fimilis,  qua  diflamilis  Conftitutionis 
(quas  comminifci  poterint  ftudiofi)  efformandas; 
haud  dubie  particulares  faltem  (imb  St  univerfales) 
Regulae,  ad  quamplurimas  (etiamadomnes)  ^Equa- 
tiones,ad  quodvis  ulterius  par  graduum  conldruendas, 1 
emergent.  Quodftudiofisrelinquo;  virifqueingenio 
perfpicaci  adnotaffe  fufficiat,  operasquc  forfan  erit 
pretium.  '  .  - 

^  y  f  f  ?  \  ,  ;  --  '  • '  * 

Cuipiam  idcirco  muffitanti  vel  fuggerenti  hoc  ip- 
fum^Inventi  hujus  gloriam  immrnuiile  ,  quod  cafu 
repertum,regero.  Quoad  finem,non  abnuo  ;  attamen 
quoad  media  (quibus  ufus  fum)  dico  ;  excogitata 
ratione  me  ea  compofuifife ,  8t  ad  finem  propolitum 
alfequendum  adeb  apta  nata,  ut  aptiora  nequaquam 
poflint  excogitari;  tantique  (hujufce  faring  rebus 
indagandis)  moment!,  ut  cuipiam  zara  iro^  eadem 
infequenti,  res  nominis  fiiblimioris  hifce  a  nobis  in- 
ventis  adeb  facillime  affequi  contingat,  ut  locus  ob- 
tredfationi  non  relinquatur. 

Porrb , 


name  «*>.«■.> 
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f 

But  to  return :  The  event  or  end  however  tv  a*  not 
more  lucky ,  than  the  means  ufed ,  f id  table  •  which  I 
have  on  fet  purpofe  difcovered  at  the  heel  of  this 
Treat  if e ,  as  well  (Tyro)  for  thy  Encouragement  in  this 
Study,  as  for  the  further  improvement  (if  I  mi  (lake  not ) 
of  this  Invention ,  by  the  induflry  of  the  more  Learned ,  in- 
fifing  in  the  fame  (or  the  like)  method  ;  by  which  means 
higher  things  may  be  difcovered. 

S'  k  7  ^  y  ~ .  .  *■  \  .  y  ' — 

^  V  '  \ 

For  affuredly ,  the  application  of  this  Method  (which 
I  have  ufed  in  this  difcovery  )  to  Hyperboles ,  Ellipfes , 
as  well  (as  to  Paraboles  \  nay ,  to  Paraboloeids ,  Hyper - 
bolotids ,  Elliptotids,  or  to  any  other  Curves  of  am  higher 
degree,  either  of  a  like  or  different  Confutation  (which  j 
the  Studious  may  find  out  )  will  ( undoubtedly  ) 
dif cover  particular  (  nay  I  may  add,  univerfal)  Rules 
for  the  Conftruttion  of  divers  (nay,  all )  JEauations  of 
the  fifth  and  fixth ;  or  of  any  other  pair  of  higher  degrees, 
which  I  (hall  leave  to  thofethat  are  Studious ;  to  whom  to 
have  animadverted  this,  may  fuffice,  and  perhaps  worth 
the  while. 


To  any  one  therefore  wh  faring  or  fuggefiing,  that  it 

is  a  diminution  of  the  Glory  of  this  Invention ,  that  it 

was  found  by  chance,  I  reply ;  As  to  the  end  or  event , 

indeed,  I  deny  it  not  j  but  as  to  the  Medium's  I  ufed ,  I 

\fay,  that  they  are  fo  well  fuited  for  the  attaining  of  fuch 

an  end  propofed ,  as  none  could  be  more  fui table ;  and  of 

\fo  high  a  moment  in  the  fearch  of  things  of  this  nature 

that  if  it  be  exaBly  puff  tied,  things  of  an  higher  nature 

mayfo  eafily  be  attained, that  it  may  retrieve  the  difhonour 

and  procure  more  glory,  than  the  chance  of  the  invention 
can  diminifh.  ,  ' 

More- 
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Porro  ?  non  ignoro  ,  quod  non  deerunt  Catones 
Cenforii ,  qui  Tra&atum,  hunc  nimiae  prolixitatis 
infimulaverint ,  immo  vellicaverint,  fuggerintque 
for  fan,  quod  aptiiis  Sc  peritiiis ;  fi  ftridiiis  Sc  luc- 
cinctius  egerim  j  nempe,  li  duas  vel  tres  folas  iEqua- 
tiones,  totidem  Demonftrationibus  muniveram  ,  Sc 
Schemata  vel  Figuras  ad  quatuor  vel  fex,  totumque 
opufculum  ad  4  (plus  minus)  Schedas  perftrinxe- 
ram ;  quod  fatis  abunde  totum  clare  Sc  perfpicue  red- 
didilfet,  immo  Sc  Le£toribus  fagacioribus  (emun&ae 
licet  naris,)  magis  arrifiifet. .  Non  equidem  inficias 
eo,  palamque  profiteor,  me  in  privatum  ufiim  to¬ 
tum  intra  unius  Schedule  cancellos  coercuilfe,. 

At  hoc  tibi  velim  (  Lector  )  innotefcat •,  haec  ne- 
quaquam  Veteranorum,  qui  ex  pede  Herculem ,  vel 
ex  ungue  Leonem  probe  norunt,  exarata  \  at  Tyro- 
num  Sc  fciolorum  gratia,  qui  neque  hunc  vel  ilium, 
ex  hoc,  vel  ex  illo,  nifi  digito  monftrati,  dignofcere 
fapiunt.  Eo  igitur  potiflimum  inftituto  ifta  compo- 
fuimus,  ut  illis  commodo ,  ufui  Sc  ad  jumento  effent, 
qui  aut  nolunt ,  aut  ( cum  craffae  Tint  Minervat ) 
nequeunt  concifam  Sc  Laconicam  brevitatem 
capere. .  •  , 

]  Horologium  tarn  mire  fabrefa&um  (quale  quon¬ 
dam  Reginae  dono  datum)  ut  praeangufto  annuli 
hgnatorii  ambitu  latitaret ,  utut  Arti.ficis  {olertiam 
Sc  ingenium  mirifice  depraedicet,  fuae  tamen  magis 
famae >  quam.  Reginas  ufui  confuluiffe  9  nullus  du- 
bito. 


{ 


Moreover ,  I  am  not  ignorant ,  that  fome  cenforiou s 
Cat  o’ J'  may  implead  and  impeach  this  Treat  if e  of  too 
much  prolixity  ;  and  will  perhaps  fuggefl ,  I  had  done 
more  like  an  Artifi ,  if  I  had  ken  more  f  uccinEt  and 
concife ;  viz.  If  I  had  fortified  wo  or  three  ( at  the 
the  mojl )  Aky nations  with  as  many  Demcnflrations ; 
and  had  confined  the  Schemes  or  Figures  to'  4  (  more 
or  lef )  and  the  whole ,  to  as  many  fbeets ,  which  would 
have  rendred  the  whole  fujficiently  intelligible  ,  yea , 
and  have  better  gratified  the  mojl  curious  Reader. 
T rue :  I  deny  it  not ,  and  ingenioufy  confefi ,  that  for 
my  private  ufe ,  I  have  confned  and  contracted  the  | 
whole  to  one  fheet. 

.  *  _  .  '  f 

But  know  this  ( Reader )  withal  •  this  was  never 
defgned  by  me  ,  for  fuch  as  are  Veteranes  ,  perpolite 
Artifls ,  who  know  Lions  by  their  paws  only ,  and 
Hercules  by  his  foot ;  but  for  young ,  flow  Mathematic 
SciolPs  who  know  neither  a  Lyon  nor  Hercules  ,  imlefs 
they  are  told  fo.  I  defignedly  fpun  it  into  a  long  thred , 
for  the  eafe,  ufe  and  encouragement  of  fuch  ,  who  either 
will  not  take  the  pains ,  or  have  not  the  brains  to  appre¬ 
hend  fuch  Laconic  concifenefs  and  brevity. 

A  Watch  ■/ contrived  within  the  narrow  ffhere  of 
the  ftgnet  of  a  Ring  ( which  was  once  prefented  unto 
a  Queen )  may  commend  the  skill  and  ingenuity  of 
the  Artificer ;  yet  its  ufefulnefs  never  as  yet  recom¬ 
mended  it  to  the  Worlds  ufage. 


i 
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Annon  Homeri  Ilias  literis  majufculis,  folioque 
edita  lettu  (ideoque  intelle&u)  faciliora;  Annon 
Johamis  Tredtfcanti  cochlearia  argentea  vulgaria 
juftse  magnitudinis  utiliora  \  quam  cum  haecnuci, 
ilia  Cerafi  ofliculo  impa&a  aut  damnata  ? 

•  -  s'  ' 

i  .  ^  ■  .  (  .  •  ...  •  -  • 

Annon  Eari  leniter  fpirantis  mollis  aura  genus 
I  liumanum  magis  recreat  &■  refocillat  ;  quam  qua?, 
Globo  Ithxeo ,  vel  Philofophico  conclufa  ? 


Cartefio  ipfi,  quamvis  etiamnum  plurimos  ilium 
merito  demirantes  detinet ;  plures  tamen  Le&ores, 
pauciorefque  Commentatores  procul  dubio  habuilfe 
contigerit ;  fi  non  ex  profelTo  *  (  ut  fatetur)  conci- 
fus  fuccindtulque  fuiffet. 

V 

Ssspiflime  animadverti,  Brachygraphica  concio- 
num  Adverfaria  fubit.6  repetendarum  utiliflima,fu- 
iffe ;  attamen  temporis  progreffu ,  Authores  iplos 
non  elTe  relegendo ,  nedum  intelligendo ;  viliflimif 
que  (quibus  fbl is  tandem  idonea  comperta  funt, 
(horrelco  referens)  ufubus  addi£ta« 


/ 


*Geem „ 

I.3.  p-io1}*.. 


i  • 


Alia  infuper  gravis  caufa  me  inpulit  paulo  fufiiis 
dilatandi.  Obfervanti  enim  mihi  occurrit,  opufcula 
qucevis  plus  latis  concifa  ( elegantillima  licet  &• 
cbncinna  )  eo  ipfo  nomine  rariiis  vasnire  ;  quia  fc. 
pauciflimorum  captui  (vquod  maxime  nunc  dierum 
prascavendum  )  funt  attemperata.  Non  enim  de 
libris  Mathematicis ,  quod  ae  Roma  quondam  affe=. 
rendum  ;  fc.  Omnia  Roma  effe  vaenalia, 

i  •  ;  :>  ;  '  •*!  I 

,  ,  '  ,  '  '  Hujus 


. 


PREF  A  C  E 

_  _ K— i CM — 

Are  not  Homer’*  Iliads  Written  in  Capital  Letters 
and  enlarged  unto  a  folio,  better  legible  ( and  therefore 
the  more  intelligible )  and  John  Tredefcant’x  common 
Silver  Houfe-Jpoons  more  ufeful ,  than  when  the  one 
are  crammed  into  a  I\l ut-Jhel ,  and  the  other  ,  into  a 
Cherry-jlone  ?. 

Do  not  Eurus’*  gentle  [oft  blajts  refrejb  and  cool 
more ,  then  when  imprifon  d  within  the  Concave  of  the 
Ithacan  (  or  Philosophers  )  ball  ?. 

b'r "  ■'  - 

Des  Cartes  himfelf,  had  he  not  been  fo  defignedly 

concife  and  curt  (  as  himfelf  fays  he  was*)  tho  he  V  Georn. 
hath  fill  many  Admirers,  yet  might  he  have  had  more  /,3-f,I°5* 
Readers ,  and  fewer  Commentators. 

,  And  I  have  often  obferv’d  ,  tho  Brachygraphical 
Sermon ■  notes  have  proved  very  ufeful  for  a  Judden 
Repetition  ;  yet .  after  fame  years  have  been  as  illegi¬ 
ble,  and  unintelligible  to  the  very  Pen-men  of  them 
themf elves  ,  as  ufeful  for  fome  other  employ,  ( which  I 
tremble  to  relate )  to  which  themfelves  have  condem¬ 
ned  them „ . 

.  *  ■  v  -  '  i-v  ^  >.  .-j  .  •  i  - 

v  •  ^  » 

5 —  '  <  t  \ 

Be f  des ,  another  weighty  reafon  induced  me  ,  to  en¬ 
large  on  this  Subject ;  for  I  have  obferved,  too  much  ■ 
concife nefs  in.  any  Treatifes  of  this  kind  (tho  embellifht 
with  never  fo  much  Blcgancy ,  Art ,  and  Concinnity ) 
even  in  that  rejpecl ,  renders  them  the  lefs  vendible ;  viz. 
becaufe  ,  not  Juited  (which  had  need  now-a-days , .  be 
aforehand  confdered.of)  to  the  capacity  of  the  vulgar  : 

What  of  old  was  attributed  to  Rome ,  may  not  nova 
be  attributed  to  Mathematic  Books ,  viz.  Omnia  Ro- 
w  funt  v &nali a. .  ,  ✓ 

tv  ..  .  -  For 

—  -  - -  ■  ■-  -  ■- -  ■  * 
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Hu  jus  equidem  xvi  moris  non  eft,  inopes ,  8c 
setatis  provedioris  (etiamfi.  pulchras)  viduas,  (qualis 
eft  Miithefis)  (quae  tamen  eo  pulchrior,  quo  natu 
grandior)  abfque  ftimma  dote  fibi  defponfare ;  qua 
quidern  (&non  eontemnenda)  Tradatulum  hunc 
(peripicuitate  licet,  quoad  potui,  adornatum,  quo 
magis  vaenalis  redderetur)  cumulari  necefte  priiis 
erat,  quamfponfbrem  adipifci.  To  Quantum  dabitis, 
( fi  cum  Typography  res  habenda  fit  Mathematica  ) 
prima  facie  auribus  injicitur ,  objiciunturque  pro- 
tiniis  oqulis  quamplurimi  exoleti,  exefi,  8c  tineofi 
hujus  farinae  libri ,  invenundati ,  8c  (  uti  inquiunt ) 
invendibiles :  Si  indotata  Ma thefts,  facefte,  hinc  te 
ocuis  proripe.  •  '  S 


"  i  r  ** 

Aut  ft  typis  quaevis  id  genus  mandentur,  fi  minus 
perfpicua,  Luculenta,  8c  intelledu  facillia,  mercis 
refedanae  ad  inftar ,  in  Bibliopolarum  olEcinarum 
abacis  obfcuris,  vel  angulis  lends  fitu  reponuntur. 
Qua  de  caufa ,  (  commonefadus  etiam  ab  illis,  qui~ 
bus  morem  non  gerere  grande  eflet  piaculum  (opuft 
culurn  iftud  prodire  bilingue  neceflum  erat.  Quibus 
radonibus  addudus  (Tyro  Philomathematice)  tuo 
etiam  commodo  omninb  confulens,  tuoque  modulo 
omnia  attemperans,  Deam  hanc  cultu  prorfus  vul- 
gari  (fyrmate  licet  paulo  produdiore)  veftitam 
ampledere ;  cujus  revera  non  eft  (Rhetorum  inftar) 
bombycinis  Tyriis  adornari :  Non  enim  convenit 
eis  ,  qui  in  perpetua  veritate  verfantur ,  ampullas 

projicere,  8c  fefquipedalia  verba. 

^  * 


PREFACE. 


Fot  it  is  not  the  guife  tind  humour  of  this  Age 
to  efpoufe  poor ,  Aged  ( tho  fair)  widowed  Ladies  ( 

(  Mathefis  is  )  (who  yet ,  is  by  fomuch  the  fairer ,  by 
how  much  the  more  ancient )  without  a  confider  able 

Zv7y  :  Which  even  this  Treatife  ( tho  it  hath ,  the 

acceffion  (as  much  as  I  could  )  of  perspicuity  and  plain- 
nefs  to  tidv&RtAgt its  fait )  hath  hitd  (and  all  others ^ 
of  the  like  Complexion  )  mufi  have)  ere  an  undertaker 
would ,  or  can  be  had.  To  whom  if  you  apply  your  felfi 
and  the  concern  be  Mathematic ,  you  mufi  expert  your 
Ears  to  be  formed  with  a  Qantum  dabitis  :  And 
prefently  produced  to  your  view  an  infinite  multitude 
of  Exolete ,  half  moth-eaten  Books  ,  of  this  kind  , 
unfold  y  and  (  ns  they  will  perfwade  you  )  never 
will. ,  _  ..  •  -  ■: 

-  2  >  lyt  r  w  * < 

1  ^  z  c  - ;  Ji  i+j  K 

If  no  portion  farervel ;  or  if  one ,  and  it  be  Prin- 
ted  y  it  mufi  be  clad  in  fuch  a  plain  Garb  or  Drefs , 
as  may  render  it  eafie  to  be  underfiood ;  or  elfe ,  like 
braided  wares  in  Shops ,  they  will  be  placed  in  fome 
nafiy  Corners ,  and  lye- upon  the  Book-fellers  hands. 
For  which  reafon  I  was  enforced  alfo ,  and  advifed  too 
by  fome  ( whofe  defires  are  commands )  to  make  it 
double-tongued.  Thus  ( kind  Reader )  upon  the  fie  in¬ 
ducements  ,  conf ulting  they  eafe  and  profit ,  and  ha¬ 
ving  fuited  all  things  to  thy  capacity ,  embrace  this 
Goddefs ,  tho  clad  in  a  long  robe ,  yet  in  a  plain  drefs. 
Her  nature  inclines  not  to  be  arrayed  ( like  R  hetoricians) 
in  Tyrian  Silks :  For  it  is  very  unfui table  to  thofe , 
who  are  converfant  in  perpetual  Truths ,  to  project  for 
bombafi  Language. 

Sit  : 


V  ll 


Age  ergo  (Lector)  ad  menfam  Lucubratoriam 
fedeas  $*’  ib  Tkbula  Centrali  five  Synopfi  ^Equatio- 
nem  congtuamj  eujus  Conftru&ionem  velis,  quaeras, 
quae  ad  Reguiam ,  Demonftrationem ,  Figuram  illi 
accommodam  diriget :  Circinum  fume  fcalamque 
digitorum  (eaenimeft,  qua  k<zQ  tt ante  ufi  fumus) 
defcriptaque  fecundum  artcm  (prout  capite  hujus 
Trallat'uS  te  edoeuimus)  Parabola,  eujus  latus 


Re£tum  Tit  unitas ,  vel  digitus  unus,  inftituantur 
&  applicentur  omnia,  juxta  ibidem  praeferipta ;  om- 
niaque  votis  tuis  ad  amuflim  refponfura,  e  veftigio 


repenes, 


V  .  '■  •  >  • 


Si’ fereni  fronte  8?  ambabus  minis  haec  (qualia 
qualia)  te  excepiffc  noverim,  ad  altiora  meditanda 
ftimulos  adjicies  ;  quae  quidem  jamdudum  calamus 
ad  Umbilicum  perduxit ;  fin  minus  aeterniim  de 
Tabula. 
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te  Errata ,  qua  Authoris ,  qua 
Typography  (fi  quae  irrepferint)  neutiquam  segre 
Laturum :  (qua  tamen  (fi  quae  fint)  vel  in  Tra&atu 
vel  in  Figuris)  facilli  me  inter  fe  conferendo,  poffint 
corrigi )  cum  rem  fuam  longo  nimis  intervallo  ab 
invicem  difliti,  uterque  egerit. 
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PREFACE. 


'•*“»  V*.  V.V* 


‘'MM,  X  «  v  .  .  < 


<S>V  therefore  at  thy  Study-Table  (Reader)  feek 
the  ^Equation  whofe  Contraction  thou  defigneft ,  in  the 
Central  7  able  ,  or  Synopfis  ,  which  will  guide  thee, 
to  its  Rule  for  its  ConfiruCtion ,  *>/  Der&onjlration , 
Figure,  or  (  at  leaf  )  to  one  fuitable  to  it.  Take  thy 
Compafs  and  the  Scale  of  Inches  ( for  that  Scale  only 
have  1  ttfed  through  the .  whole  )  and  having  defcribed 
according  to  Art  ( which  in  Chap,  i .  is  taught )  a  Pa - 
r abode  ,  let  all  things  be  applied  accordingly ,  as  we  have 
prtfcribed ;  and  thou  j halt  find  all  things  forthwith  ex¬ 
actly  to  anfwer  thy  expectation. 


0  ?  « 


(  >  .  ■  ...  ^  !  J  '  i  ‘  ' 

If  t  his  ( fuch  as  it  is )  be  kindly  accepted  at  thy 
hands  ;  as  it  will  encourage  me  to  meditate  on  things 
of  a  fub timer  nature ,  fo  will  it  to  publijh  thofe ,  which  I 
have  already  finished  ;  if  not,  this  is  too  much ,  which 
I  have  already  done. 

*  * 

[  J  *  i 

I  hope  ( Reader)  thou  wilt  be  fo  Candid  and  Juft 
'  kindly  to  pardon ,  as  the  Lapfes  (if  any )' of  tlse  Au¬ 
thor  ,  fo  of  the  Typography  ,  (  which  yet ,  both  in 
the  Treat ife  and  the  Schemes  ,  may  eafily  be  Corrected 
by  comparing  one  with  the  other  )  who  did  his  buftnefs 
at  too  remote  a  dijtance  from  the  Author. 


V  • , 


L 


< 


i  ud  k* 


J 


,  fS 


<11 


V 


I 


f\  k 

V  • 


1 

I 


a - 


7  *• 


Additionis  ~j- 

\  U  ■ 

Subdudtionis 


-  % 


4  V 


14 


■r 


r 


% 

oo?'ltfc*)A 1 

.  4» 


<s 


tf'.i  \  ■“  /  '  -j  :  ;•  1 

>H.j 

'  \  -  4  4 


t  1 


Multiplicationis ,  * 

I  .?  •  ,  ..  *  **  •  v,  »  ■* 

i  *X  *  *'  v  -V^-  Vt  '* 

./Equale ,  = 

Majus  ~~3 

4  .  \  •  *’  '• 

Minus  c" 

|  Parallela ,  - 

Perpendicularis ,  -L 

V  •■  ■  t  '•*' 

Quadratum ,  Q.- 


■  .  l  ijkMj 


b  cJCv 


L“iassr- 


sriT  i 

•  *  -  •  ’  V’ v'  •  ■ 


<v 


•:  -  *  -  *  *.-»  -T--  e  *r«t  *■  *1  *. 

,  -  '  ■  •- 

■t  .  -I  ■  J  .  ■  ■  ■ 


.  €Q 


■'n 


;  -,j 


C*  * 


•i  *V  ^  ^  jov  •  $»  •4 

j'oi  fi  ;j 

•'*«»,  T  * 


-  v  r 


•*  .  • _ 

■v  -r.'irrJ  f  I  -j 

$  v  i^)v  ,  ■-■  -- 1  J 


r% , 


t 


A 


*  » 


[iiRad*’ .  M  a3i.  ltd  a  i  .  aff? 


> 


*  '  ,  /  1©  ■:  ;  :  '  ' 


Quadratum  x ,  x* 

/  V' 

1  Quadratum  NO,  NO**  &ct 
Quadratics  involutum ,  ®"  adj  lo  no 

'S 

Cub  us  x  j  x}  #yc  j  ii**t o  3rjLO  fdT 


X  X4 

'x*  .  :*  Id  3r,'L?t'.p^ribsC;)  $j,:T  t  • 

|  Ratio,  five  proportio  '•  • 

,  ,  -  I  ./  ’*  .  ^  0) 

JGe!  » -  a  ,> »  T  :  . 


noli  ;0  ,  ■  / 


1 


I i? 
. 


1 


•  wmhmw —  I  wmm  wii^nHu.i.ui.m,. .. 


-nit-1  mrnf nmr  immini----  . 


i 


Addition  4~ 
Subduftion  — 


fv  3 


■' 


*  i>. 


M 


is 


'  a 

2ilkXtubc:  h  | 

,  when  it  is  not 

'  1  if  '  i  J 


j,  —  ^  w -  •  *\  -'.Vr: 

i  never thelefs  the  Sufadudtion  is  to  be  made,  c/> 

1  ^  -y  .£* ....  *  ’  ,  *!  ~  '<  '  «■ 

,,  ,  ..  .  :  -'1.1 ' 

Multiplication  * 

Equality  = 

The  Greater 
The  Lcller 


X  Xv 


-  h w&u* 


jp.\  ,!«i«  ,i  TFv 


;*a«3 


3 


Parallels 


CO 

CO 


•  *'  ■'# 
»;  ,  ^ 


«FS 


*  *1^. 


«- 

■  * 


V  f  '■! 

**  '  '■  ■-  Y-  &'  h 

-  O 


*•  -d-  .../  r; 

^  ■  I 


A-. 


i 

A  Perpendicular  X 
The  Square ,  Q. 

The  Square  of  the  Radius  f  Q.  Rad. 

The  Square  of  x,  x*  t.  ,  .,vi 

The  Square  of  N  O,  N  0»,  &c.  j*  j 

The  Involution  of  the  Square  ©* 

The  Cube  of  x,  x*  . 

.  *  *  ✓ 

-  -  ^  r  /Kit 

The  Quadrato-quadrat  of  x ,  x 
Ratio,  or  Proportion  :: 


<x 


9  O  I  l 


r  ■  |i 
I 

V 


— /  "  ?  ,^?.7 


r'7  *  "N  f  *  f  %  /'’’"X  ^ 

}^‘ J I 


d  2 


/  r 


7  V> 


sasrar- 


- 


1 


( 1 ) 


A  Catalogue  of  the  Mathematical  Works  of  the  Learn¬ 
ed  Mr.  Thomas  Baker  ?  <3{eBor  of  Bifhop 
Nymptcn  in  Devonfhire,  “frith  a  Trope) al  about 
printing  the  jame  •  and  firfl  one)  intituled ,  The 
GEOMETRICAL  KEY,  or  the  Gate  of 
/Equations  Unlockt . 


A  New  Difcovery  of  the  Conflrudtions  of  all  /Equations  howfo- 
ever  affected,  not  exceeding  the  4th  degree ;  viz.  Of  Linears, 
Quadratics,  Cables,  and  Biquadratics,  and  the  finding  of  all  their 
Roots  as  well  true  as  negative,  without  the  ufe  of  Mefolabe, and 
Trifettionof  Angles ;  without  Reduftion,  Depreffion,  or  any  o- 
ther  previous  preparation  of  Equations,  by  a  Circle  and  any 
(and  that  but  one  only)  Parabole:  and  this  by  one  only  genera! 
Rule,  than  which  a  more  fimple ,  more  perfect ,  more  gene¬ 
ral,  more  eafy  to  be  underftood,  or  more  fit  for  pradtife,  can¬ 
not  be  devifed  or  wifhed  for. 

Fortified  with  Demonftrations,  Illuftrated  with  Figures  to  each 
/Equation,  which  are  Exemplified  with  numeral  /Equations , 
(according  to  all  the  varieties  of  Cafes)  adapted  to  each  Fi¬ 
gure,  for  the  ufe  of  young  Mathematicians :  a  work  hitherto 
defired.  * 

r  •  » 

•  *  *  — 

He  Treatife  confifts  of  about  a  Quire  of  Pa¬ 
per,  the  Difcourfe  whereof  (  but  not  the 
Algebraic ^  Calculus)  is  both  in  Latin  and 
Englifls,  the  better  to  promote  its  forreign 
vend  ;  and  this  doth  not  render  it  above 
three  Sheets  the  larger  than  it  would  have 
been  in  one  of  thefe  Languages.  Befides 
which ,  there  is  belonging  to  it  diverfe 
Draughts  of  Schemes  to  be  engraven,  and  one  Folio  Draught, 
whereto  the  literal  Calculus  for  fetling  the  Center,  and  finding  the 

a  Radius 


Raditttof  the  Circle  that  is  to  interfeft  the  Parabole  is  exprefled 
in  readinefs  for  all  Cafes. 

How  Des  Cartes  and  all  other  famous  Analyfts  came  to  mils  this 
general  Rule,  andhimfelf  to  fall  upon  it,  he  acquaints  the  Reader 
in  the  middle  of  his  Difcourfe  \  namely,  that  they  confidered  the 
Axe  of  a  Parabole  and  not  its  Diameter:  and  affirms,  that  if  it 
had  been  his  or  their  hap  to  have  defcribed  a  Circle  from  any  Point, 
in  Po futon  given,  palfing  through  the  Vertex  of  any  Diameter  in 
the  Parabole ,  and  had  taken  into  confideration  a  certain  propriety 
fthan  which  none  could  fo  have  fuited  the  defign)  belonging  to  the 
Diameter  of  any  Parabole,  they  could  not  but  with  greateft  eafe, 
have  made  a  full  difcovery  of  the  Univerfal  Rule. 

The  excellency  of  which  Invention  appears,  in  thatitdifcovers 
noDonly  the  Geometrical  Conftruttion  of  all  Equations  as  above- 
fail,  by  oneonjy  {landing  mealure  and  Scheme,  and  that  by  one 
only  general  rule,  with  the  exa<ft  number  of  Roots  as  well  true  as 
negative,  but  alfo  by  giving  a  fair  profpeft  towards  their  Arith¬ 
metical  Calculus ,  or  numerous  Refolution,  by  making  a  Difcovery 
of  their  two  firft  figures  or  numbers;  namely,  by  applying  the 
Compaffes  to  the  ieveral  Roots  Geometrically  found  in  the  Scheme 
and  comparing  them  with  that  very  Scale  from  which  the  faid 
Scheme  (luited  to  the  propofed  /Equation)  was  drawn,  the  refi- 
dueef  which  roots,  (though  not  precilely,  yet  fufficient  neaj 
iy  approximating  to  the  true)  may  diverfe  ways  in  Decimals  be 
found  out,  which  the  Author  (as  he  intimated  in  a  Letter  of  A- 
pril  1682,  to  Mr.  Collins)  is  willing  to  impart }  but  as  to  the  In¬ 
vention  of  thefe  refiluals  (to  be  entail’d  to  the  two  firft  figures  or 
Numbers  of  this  Author  thus  findable.)  The  Learned  Mr  Tfaar 
Newton  Profeffor  of  Mathematicks  in  Cambridge  (in  a  Letter  lone? 
fince  communicated  to  the  aforefaid  Mr.  Collins )  hath  as  to  this  Dur  ' 
pofe  performed  the  fame  (as  is  conceived  j  by  a  different  method  * 
namely,  that  when  a  root  of  any  /Equation  is  by  anv  MethnH- 
(which  by  the  Authors  aforefaid Jt  Jy  be)  f„  „elr  Snd  tha 
it  doth  not  differ  above  a  tenth  part  of  its  feif  from  the  true 
root  fought,,  the  reudue  of  the  root  inquired  will  be  eafily  ealeu 
lated  by  aid  of  fome  terms  or  Fraaional  parts  of  an  infinite  Series, 
orrank  of  continual  Proportionals,  derived  from  the  difference 

1  c*"ee"  the  .Rc/olv=nd  of  the  known  part  of  the  Root,  and  that 
whofe  Root  is  iought.  By  which  means  by  raffing  RefoIven^I 

out  of  any  affumed  Roots  with  an  eafy  approach,  without  raffing. 

the 


O  )  : 

the  refpeftive  powers  of  the  faid  Roots,  we  are  delivered  from  the 


mod  toilfoni  Drudgery  of  Mathematical  Calculations,  by  finding 
the  Roots  of  Equations  in  numbers,  by  Viet  as  general  method  \  a 
thing  utterly  unknown  to  the  Ancients.  However  this  is  not 
faid  to  dilparage  that  Method  which  Vi  eta  fo  greatly  efteemed, 
that  when  he  had  obtatncd'it,he  gave  Algebra,  this  high  Encomium^ 
that  it  did  Nullum  non  Problema  folvere,  in  his  numerical  Method 
Mr.  Ougbired  and  Harriot  have  taken  commendable  pains.  But  now 
laftof  all,  to  perform  it  in  Species  as  Mr.  Ifaac  Newton  hath  done,, 
feems  a  new  Invention  never  to  be  fufficicntly  praifed-,  for  out  of 
a  literal  Equation  of  five  Dimenfions,  fuppofing  all  the  terms  ex¬ 
tant  and  affirmed,  he  hath  given  a  Series  for  the  Root  in  Species, 
and  fuch  a  one  as  (hall  ferve  for  finding  the  Roots  of  all  Equations 
of  3,4or  5  Dimenfions,  by  only  altering  the  figns  according  as 
as  the  Equation  isaffetted,  and  expunging  fuch  parts  as  relate  to 
Deficient  terms  in  an  incompleat  .Equation  propoled. 

Now  that  this  admirable  Doftrine  may  come  to  light,  and  the 
Learned  Author  (who  hath  many  other  Treatifes  worthy  publicise 
view)  may  be  incited  to  impart  the  fame,  encouragements  for  the 
promoting  thereof  (feeing  Undertakers  are  not  to  be  had  with¬ 
out)  muff  be  propounded. 

It  is  therefore  humbly  offered,  that  the  Royal  Society  by  their 
Treafurer  &c.  enter  into  Bond  to  fuch  Bookleller  as  (hall  be  the 
Undertaker,  totakeoff  6oof  thefe  Books  inQuiresat  i?^.each 
Sheet,  and  as  much  each  Plate,  asfoonas  printed. 

The  Treatife  itfelf  and  the  Propofal ,  is  approved  and  agreed  to  by 
the  Council  of  the  Royal  Society. 

And  in  regard  fuch  a  Subfcription  is  not  fufficient  to  incite  an 
Undertaker,  that  the  refpettive  Members  endeavour  by  virtue  of 
this  Narrative, to  obtain  as  many  more  Subfcribers  as  they  can  pro  • 
cure  amongft  others  that  are  not  of  the  Society,  each  of  them 
to  advance  half  a  Crown  in  hand,  in  part  of  the  former  price  :  up¬ 
on  which  encouragements,  Robert  Clavcl  Bookfeller  at  the  Peacock 
in  St.  Paids-Cburch-Tard,  is  ready  to  give  reciprocal  fecurity  for 
the  performance  according  to  this  Propofal,  hoping  the  like  en¬ 
couragement  will  be  given  towards  printing  the  reft  of  the  Trea- 


i  ■*  < 


* 


tifeof  thismoft  Learned  Author,  whereof 
talogue. 


x.  The 
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x.  The  Hyperbolic  Key,  or  the  Geometrical  Conftruftion  of 
Cubic  and  Biquadratic  /Equations  •,  by  a  Circle  and  an  equilateral 
Hyperbole  \  to  wit  the  one  moiety  (exa&ly)  viz.,  of  eight  Ch- 
bicks  and  four  and  twenty  Biquadratics ;  (as  is  exprefled  in  the  for¬ 
mer  trcatife)  namely,  *  ' |H 

1.  Of  all  thofe  Cubicks ;  wherein 

x.  The  quantity  ( q )  is  wanting }  and  p  and  r  affetted  with 
divers  Signes. 

2.  The  quantity  (p)  is  wanting,  and  in  the  /Equation  be  had 
—  f* 

3 .  None  of  the  terms  are  wanting,  and  in  the  /Equation  be 

had  4 -  q,  '■  *  . 

2.  Of  all  thofe  Biquadratic  /Equations  in  which  are  had  -f-  s. 
by  the  demiflion  of  Perpendiculars,  from  the  points  of  Jnterfe&i- 
ons  of  the  Circle  and  Hyperbole  to  the  Alfymptote  3  part  of  the 
other  moiety,  by  the  demiflion  of  perpendiculars  from  the  afore- 
faid  interfeftions  to  the  axe  \  &c.  with  Schemes  adapted  to  each 
/Equation,  &c.  with  a  Synopfis  of  the  whole,  wherein  the  Literal 
Rule  for  fixing  the  Center,  and  finding  the  Radius  of  the  Circle, 
that  is  to  interfeft  the  /Equilateral  Hyperbole  (  the  eafieft  way 
of  the  Conftru&ion  of  which  is  likewife  therein  difcovered)  is 
exprefled  in  readinefs  for  all  Cafes. 

This  method  of  Conftruttion  (were  it  not,  that  for  every  Cafe 
a  new  Hyperbole  mud  be  defcribed)  would  not*  be  inferior  to 
that  by  aParabole,  but  rather  exceed  it*,  in  that  the  Circle  doth 
not  arcuate  the  fame  way  which  the  figure  doth,  but  crofles  it  the 
other  way ;  by  which  means  a  clearer  difcovery  (as  to  the  one 
moiety)  of  the  points  of  interfeftionof  the  Circle  with  the  Hy¬ 
perbole  is  obtained,  than  what  can  poflibly  be  had  in  any  other 
Coni-fedion.  ‘iSvCawM 

3.  The  Geometrical  Conftru&ion  of  fome  /Equations  which 
afcend  to  the  5 th  and  6th  power,  with  the  finding  of  their  Roots 
by  a  Curve  of  the  third  degree;  namely  by  the  firft  kind  (for 
there  are  two  kinds)  of  a  Paraboleid  and  a  Circle,  iliuftrated 
with  Schemes  to  each  /Equation,  and  numeral  /Equations' adapted 
to  them  ;  with  a  Synopfis  to  the  fame  for  placing  the  Center  and 
finding  the  Radius,  and  a  general  little  Table,  for  the  deferibinf*. 
of  both  kinds  of  Paraboleid*..  S 


(  5'  ) 

±.  The  Conftru&ion  of  all  Cubick  Equations  howfoever  af- 
fefted  by  a  Circle  only,  Geometrically  upon  Suppofition,  that 
one  Pojlhlatm  be  granted  to  be  Geometrical  (which  indeed  is 
but  a  Supplement  to  Geometrical  defeats;)  viz.  That  from 
any  point  affigned  in  the  circumference  of  a  Circle  ( that  is 
normaly  quadrifeded  )  may  be  drawn  a  right  Line,  fo  that  the 
parts  intercepted  both  ways  by  the  Circumference  and  Diameter, 
may  be  equal  to  the  Radius  of  the  Circle :  this  way  (though  not 
fo  purely  Geometrical  as  the  reft)  is  not  to  bedefpiled,  fith  that 
thefe  Lines  may  luificient  precifely  be  fo  drawn. 

5.  The  Geometrical  ConftruCtion  of  all  Cubic  /Equations  ac¬ 
cording  to  the  Rule  found  out  by  Francifcus  a  Shooten ,  mentioned 
in  his  Commentaries  on  Des  Cartes^  Lib.  3.  Pag.  328,  3^9s3  3(^> 
illuftrated  with  Figures  and  Numeral  /Equations  adapted  to  each 
Figure,  &c. 

6.  The  Refoluiion  of  all  Cubick  /Equations  in  numbers,  -not 
only  by  a  general  Rule  by  the  afiiftance  of  any  Figure  reiblving 
them  Geometrically  &c.  but  by  a  more  particular  method  far  ex¬ 
ceeding  any  extant  in  Numbers  or  by  help  of  Tables  •,  illuftrated 
with  Figures  and  Examples  in  numbers,  fuited  to  each  figure  and 

/Equation.  * 

7.  Mixt  or  Compound  Trigonometry ;  in  many  inftances  far 
exceeding  the  fimple,  as  finding  two  Jgutfitas  fas  it  were)  bv 
one  operation,  or  by  two  at  moft:,  with  a  Synopfis  of  the  admi¬ 
rable  harmony  between  Plain  and  Spherical  Triangles:  for  in¬ 


fiance,  • 

In  plain  Rectangular  Triangles,  the  Of  under  half  the  fum 
of  the  Hypetennje  and  one  fide :  and  half  their  difference,  is  equal 
to  the  Square  of  7  the  other  fide,  fo  in  Spherical  Rectangular 
Triangles.  TheOunderthe  Tangents  of  half  the  lbm  and  half 
the  difference  of  t^eHypotennfeand  one  fide,  is  equal  to  thefqua.re 
of  theTartgent  of  half  the  other  fide.. 

Again  in  Obliquangular  Plain. Triangles, 


r  **■>  * 


cs 


5  1 


S, 


.CS’  iX^Z:  f  Bafts 
sy  J  (  1 5  X  crarum . 


/  # 

Thus  likewife  in  Spherical  Obliquangular  Triangles. 


?  t  ZXZ lid  Bafem.  CS’ Bafem-.t  \Bnfts. 

\  .  ..  .  .  W-  . '  ", 

Again  in  plain  Triangles.  ...  . 


Again  in 


.-  |*.  —  .-7  r~rr’  O  . 

i  Bafts,  j  Z  crumm :  \  X  ernrum.  iXof  the  Segments  of  the  Safe. 

In 


*■ 
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In  Sphasrical  alfo.’ 

t,  t  Bafts,  t,  i  Z  Crurum,  t,\  X  Crurum ,  t,f  X  Segment  or  urn  bafts, 
with  infinite  other  alike  harmonious. 

To  which  is  added  the  Geometrical  Conftru&ion  of  all  Sphceri- 
ca!  Triangles,  by  a  moft  plain  and  eafy  uniform  way,  which  is 
indeed  of  fingular  ufe. 

Alfo  adifcovery  of  the  Method  by  which  Fieta  {Lib.  8  p.  434 
&c. )  found  out  his  Canonical  Analogy  of  Sphserical  Triangles, 
which  he  hath  left  undemonftrated,  but  in  this  Treatife  is  difco- 

vered. 

\ 

8.  Cardonas  Prcmotus ,  or  Cardans  Rules,  or  Fieta’s  duplicata 
Hypoftafis,  in  infinitum,  carried  on  with  a  Table  for  the  compofition 
in  infinitum  of  fuch /Equations.  By  which  means  fuch  Canons  are 
generally  compofed  for  ^Equations  of  two  Nomes  (and  in  many 
Cafes  for  more)  equal  to  a  Refolvend  given. 

9.  A  Continuation  of  Fietas  Apollonius  Callus ,  Appendicular 
1.  And  his  Problemesotherwifedemonftrated,  wherein  the  Bafe 
and  Angle  oppofite  to  the  Bafe  are  always  two  of  the  Data's,  and 
t?  her,  either  the  perpendicular  or  the  difference  of  the  Seg¬ 
ments  of  the  Bafe,  or  the  difference  of  the  fquares  of  the  fides 
or  the  fum  of  the  Squares  of  the  fides,  or  the  Sum  of  the  fides  or 
the  difference  of  the  fides,or  their  a,  whofe  Geometrical  cffe&ion 
was  altogether  unknown  to  the  antient  Analyfts,  Fieta  ibid. 

10  Fera  &  Genuina  Symmetrica  Climactifmus,  by  which  means 
all  Afymmetries  in  Atgebraics  may  be  wiped  off,  and  an  /Equation 
found  in  any  one  of  the  unknown  magnitudes  propofed,  which 
fhall  never  afcend  higher,  than  the  double  of  the  higheft  power 
fir  ft  propofed,  by  which  alfo  that  moft  perplexing  entangling  in¬ 
extricable  way  of  Fieta  may  be  laid  afide  as  ufelels,  and  ineffica¬ 
cious,  though  hitherto  it  hath  been  the  only  remedy.  Adver¬ 
ts  vitium  AjymmetrU ,  this  treatife  was  many  years  fince 
compofed  and  laid  afide ;  but  th?  Author  lately  meeting  with  the 
opera  Pofibuma  of  Mon  fie  ur  de  Fermat,  treating  on  the  fame  Subject 
in  his  ( Faria  opera  Mathematic  a  pag.  58,  59,  &c.)  and  finding  that 
though  he  rightly  hits  the  mark ;  yet  that  he  goes  not  in  a  ftreight 
Tine  to  it,  hath  revifed  his  old  Copy,  and  compared  it  with  Fer 
mats  •,  and  which  of  the  two,  hath  gone  the  Simpler  wav  the 
Author  leaves  to  the  judgment  of  others,  being  loath  in  the ’leaft 
to  take  up  the  Gantlets  againft  fuch  a  famous  man  whom  the 


1 1 .  Apollonius 
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ii.  Apollonius  magnus  Gregorianusy  ora  Treaiifeof  four  Geo¬ 
metrical  proportionals,  wherein  divers  ways  are  found  to  folvc  that 
Grand  problem,  which  hath  fo  amul’ed  the  world,  (viz..') 

Having  the  Turn  of  all  the  Squares ,  and  the  fum  of  all  the 
Cubes,  of  four  Geometrical  Proportionals  to  find  the  Proportio¬ 
nals  themfelves ;  with  queftions  of  the  like  nature,  by  low  JE- 
quations,  without  aid  of  Analy  tick  Store. 

1 1.  Of  Triangular  S^ftions  by  a  different  method  than  what 

Andtrfon  has  performed  it  by,  in  Viet  a,  with  a  difeoverv  of  the 

falfhood  (as  to  angular  Sections)  of  Mr. .Ought reds  \fi,  Rule,  in 

his  Clavis  Afjtbem.  o.  i  6.  p.  14. 

*  ' 

12.  The  finding  out  of  /Equations  which  may  infinitely  afeend, 
whofe  Roots  are  either  in  Arithmetical  or  Geometrical  propor¬ 
tion  which  may  be  found  out  in  numbers  by  extra&ing  the  Square 
and  Cube  Root,  with  turd  Canons  adapted  to  that purpole1  and 
to  many  other  /Equations! 

13..  A  Mifcellanyof  the  folution  of  many  knotty  Problemes, 
namely,  l'uch  as  have  been  found  difficult  to  be  brought  to  anv 
Equation,  or  eli'e  vjguld  mount  very  high  in  Or  dine  Sc  ak,  with  a 
new  method  of  Deprefling  them,  by  aid  of  one  or  two  /Equations, 
raifed  by  altering  the  Data,  and  putting  two  unknown  quantities" 
by  which  means  the  adjutant /Equations  as  having  the  lame  com¬ 
mon  root,deprefs  the  /Equation  that  otherwil'e  fhould  be  refojvcd 


JDVER7  ISEMENT. 

*  -* * 

THe  Author  herein  fuppofeth  the  Reader  to  underftand  the  life" 
of  common  Symbols  deRribed  in  his  firft  Book  •,  viz.  cs,  for 
Cofine ,  s,  tor  Sine ,  Zfor  Sumy  X  for  difference,.  aL  for  Ancle. A 
for- Angles.  And  the  Reader  rnuft  be  informed,  that  as  the  whole 
feems  novel, fo  a  brief  Demonftration  of  thofe  Proportions  in  Sec  7 
to  hold  in  Sphaericals  is  moft  dcfirable  ;  and  if  others  be  not  want 
mg  in  their  encouragements,  it’s  not  to  be  feared  the  Royal  Sc- 
cicty  will  be  flow  in  theirs.  *  1 
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Methodus  Synthetics,  pojlulat^  ut  a  Parabola, ,  tan - 
univerfali  hujus  Tract  at  its  Subjetfo,  ad  par¬ 
tes.,  hoc  efi ,  W  Rectos  quo  in  Parabola  Dart  thus 
expenauntur ,  tanquam  prtncipia  1  er 
demum  ad  Parabola  afjecfiones  jive  proprietstes  \ 

{  ut  tandem  ad  ejus  Conjlruttionem )  fiat  pro - 

ceffus. 


\ 


EuJiibet,  \ti  in  limine  Mathefin  falutanti  no  turn 
'  eft,  Bafem  (bNc)  Coni  (a be)  efle  circuia- 
rem,  punctumque  ( a)  vocari  ejus  Verticem  * 
•r  .  ^  RpUam  (a  Z ) ,  a  Vertice  ad  centrum 
Bafeos  Circularis  ( Z)  perdudam  ) ,  appellari  ejus  Axem. 
Quibus  agmtis ,  • 

‘Hk  '  % 

i.  Si  Conus  (bac )  piano  fecetur  per  Axem  (aZ  ) 
refultabit  Triangulum  ( ab  c\)  in  cuius  Plano  ducatur 
reda  A  O  (  cuilibet  laterum ,  puta  )  lateri  (  a  c  )  paral- 
lela.  In  piano  Bafeos  Circularis  f  b  1ST  c ^  J  erigatur  ad 
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Some  Things  truly  ,  very  neceflary  to  be 
known,  are  to  be  premifed^  <yi%. 
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The^Properties  J>of  a  Parabole. 
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nthetical  Method,  requires ,  that  we  proceed  from  a 
Parabole,  as  the  univerfal  Subjell  of  this  Treat  if e , 
unto  the  Parts ,  that  is ,  unto  thofe  Right  Lines ’ 
which  are  conftdered  in' the  parts  of  a  Parabole ,  as 
the  principles  and  caufes ;  «S»e»  4?  length,  unto  the 
affections  and  properties  of  a  Parabole  ;  that  fo  way 
may  be  made  for  its  conflruUion.  * 

m  ■  •  "  '  •  *v  r  ■ 


' 


T  s  well  known  to  every  mean  Mathematician,  that  the 

A  Bale  (b  Nc )  of  the  Cone  fab  c)  is  circular :  and 
the  Point  (a)  is  called  its  Vertex,  and  the  “Right 
Line  (  aZ  )  (  which  is  drawn  from  the  Vertex  fa ) 

f ZtKCln-er°/  the  Circular  Bafe  (  ZJ  is  termed  its  A xe! 
Which  being  known,  .  ' 


V,  -  _ 


i  i. 


,  *  If  the  Con *  (bac)  be  cut  with  a  Plane  through  its 

]herC  Wl11  refult  the  Triangle  fabf)  in 
whofe Plane,  draw  A  O  parallel  (to  either’  of  the  iTdc< 

.fuppofe)  to  the  Side  (  ac.)  In  the  plane  of  the 'Circular 

-'-iHh — mtk  2  Bafe 
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piametrum  (be,)  perpendicu laris  ON.  Sedus  autem 
lit  idem  Conus  altero  piano  fecundo ,  fecante  Bafim  Cir- 
cularem  (b Nc)  fecundum.  duas  Redas  ON,  0 A.  Sedio 
curva  (AN OR)  refultans  vocatur  Parabola. 

f 

2,  Reda  (qua;  quidem  omnes  Lineas  qu<e  in  Para- 
,  .Ja  ducuntur  libi  invicem  Parallelas  (ut  NR,  nR.  NR  ) 
bifariam  dividit  (  in  O,  o,  c,,)  dicitur  Parabola , Diameter, 
tth  Reda  A  O  ( omnes  pradidas  Parallelas  bifariam  di- 
idens)  ad  Angulos  Redos,  fecet,  vocatur  Axis  (five Dia- 
rnter  ormnana:)  Sin  ad  Obliquos,  vulgo  (abfque  ullo 
alio  additamento )  dicitur  Diameter 8  V  .  1 

Unaqu^que  Redarum  fibi  invicem  Parallelarum,'  absAxe 
e  Diametro  bifariam  divifarum  (nempe,  NR,  nR  NR  ) 

vocatur  ufitatius  Ordimta-,  hoc  eft,  Reda  ad  Axem  vel  Dia 
metrum  ordmatim  applicata. 

Portio  verb  Axis  vel  Diametri  (nt  AO)  inter  nrr\i no 

tarn  (xoR\  &  Verdean  Parabola  (J)  inteSIZ 

tur  Abfcijfa  Axis  vel  Diametri.  '  mtcrcepta,  voca- 

3 .  Parabote  affediones  five  proprietates  ( qua;  ad  rem 
noftram  fpedant)  ad  hunc  modum  poflint  expifeari. 

Supponamus  eundem  Conum  (a  b  c)  fedum  efie  Plano  tertin 
(V«a,)  Bali  Circular!  (tNc)  parllldo;  liq„eb“  fo« '° 

(ob4£,vo^0;  &bc%DH.) 

Et  bOxOc-ON-,  &  BoxoH=n0\  " 

~AO  .  bO  Ao  .  Do 
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A 0  •  Ao  ::  •  n°2>  qu^  eft  propr.  generalis. 
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r  ( quarum  qusvis  fit )  =  L,  qu<e  dici- 
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Bafe  ( bNc ,)  ered  ON  perpendicular  to  the  Diameter 
(  be-,)  and  let  the  fame  Cone  be  cut  with  another  fecond 
Plane,  cutting  the  Circular  Bafe  (bNc)  according  to  the 
two  Right  Lines  ON,  OA.  The  crooked  Sedion  ( ANOR ) 
refulting,  is  called  a  Parabole. 

2.  The  Right  Line  AO ,  ( that  which  bifeds all  parallel 
Lines  in  a  Parabole,  (as N:R.yn  R,  N  R,)  in  the  points  (tf;t>, 6,) 
is  called,  The  Diameter  of  the  Parabole.  And  if  the  Right 
Line  A  O  (bifeding  all  the  aforenamed  Parallels)  cuts  them, 
at  Right  Angles,  then  is  it.called,  The  Axe,  (or.  The  originary 
Diameter : )  But  if  at  Oblique ,  then  (  without  any  Other 
Additament)  it  is  ufually  called,  The  Diameter.  .  . 

Each  of  thofe  abovenamed  Parallels  ,  bifeded  (as  above- 
faid)  by  the  Axe  or  Diameter,  is  called  ufually,  An  Ordinate  • 
i.  e.  a' Right  Line  ordinately  applied  to  the  Axe  or  Dia¬ 
meter.  • 

But  that  portion  of  the  Axe  or  Diameter  (as  A  o),  inter¬ 
cepted  between  the  Ordinate  (  nok.),  and  the  Vertex. of  the’ 
Parabole  (A,)  is  called,  The  Abfcift, of  the  Axe  or  Diiimeter  ’ 

3.  Thofe  affedions  or  properties  of  a  Parabole,  which 
concern  our  matter  in  hand,  may  thus  be  found  out. 

Suppofe  we  the  fame  Cone  (abc)  to  be  cut  with  a  third 
Plane  (DnH,)  parallel  to  the  Circular  Bafe  (bNc:)  It 
will  be  evident, 

i  oH—Oc  (for  ac'QAO-,  and  be  $  CDH.) 

AndbOxOc  —  N(T\andDoxoH—noz. 
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AO  .  bOxOc  ::  Ao  .  D  oxo  H. 
h.  e.  AO  .  NO 2  ::  Ao  .  n o2.' 

AO  .Ao ::  NO2 .  no2 ;  which  is  the  general  property. 


'NO2  no-  , ,  -  ,  .  r  .  -  . 

-Jo  =  -Jij  ( let  each  of  them  be )  =  L ,  which 

let  be  called,  The  Right  Side .  •  ■  . 

g LxAO  —  NO2-,  and  LxAo  —  no2. 

i.e.  ::  ?  And  this  is  its  fird  fpe- 


CL  .  n  o 


n  o 


Ao  £  cial  property. 


1 1 


Fig.  i. 
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t  A  •  '  l  J. 


T- 


g°  cl  .  NO  ::  OL  .  ^  0  ?  Qua?  eft  proprietas  fe- 
u-,1l  .  no  ::  oR.Ao.%  cunda?  fpeciaits. 

J  .  )  v  «.  A'  « i  i.  A  •'  '  j  .  j  J  i  .J  <  „  v  •  ">'»•*  •  * '  *  v 

V.  />  V  J.  \ 


.•  T 


u 


-,-t-  •  -  A  w  XT/.*  ■ o  ■  -  to/ma 

lie ;  nempe,  AO  .  Ao  No*  .  no. 

;  Quadrata  Redarum  (NO,  no,)  ad  Axem  ( vel  Dla- 
metrum  )  ordinatim  applicatarum ,  diftantiis  fuis  a  ver- 
tice  (A-,)  vel,  (quod  perinde  eft)  Quadrata  Ordinata- 
<rum  (NO,  no,)  Abfcillis  fuis  (A O,  A o,)  funt  direde 

"1  >  19  i- 


ii  > 


X  ^  X  '  *  J  v/ i  ^  ^ »  jk.  •  ^  j  «  *  \)  -  ,’^j  j.*.*')  ^  ^  fk 

v  *  V  \ 


.sri 


i. , 

*  •  7  __ 

tur  lie.  (J  io.) 

f  5  L  .  NO  ::  NO  .  AO 
c‘  7  L  V.  no  no  .  AoA 


Av  )  3iOGB"U4 

-  enuncia- 


-I 


•K< 


t  J  V  >  ^  »  s>  \  >  -  J  <  i  I 

T  *  \ 


V  4  Vs  ^  % 

^  *  wju 


Vel,  lit  Abfcifla  (AO,)  eft  ad  ejus  Ordinatam,  cujus 
eft  Abfcifla  (NO-,)  ita  ipfa  Ordinata  (NO,)  eft  ad 
Latus  Redum  (Li.)  . 


*  ’3 


2.  Secunda  .verb  proprietas  fpedaUs:>(^  j 4;-^ ilc 
Si  ad  Axem  Parabolae  (ay, )  -.ordinatim. :  lint  applicate 
du*  Redae  (N;K  $  40  Pica,  i  A  ■ :  &K ;  OK !  I 
Ut  Latus  Red  im  (L,)  eft  ad  aggregatum  ipfarum  Reda- 
rum  v  ita  eaniiktcrn  differentia,  ad  dilferentianadpiariiin  Ab- 

feiflarum 


•  nemne  1  5^^  ■  rk\?.v5Ny— i~EA?  5 ( 

9  nempe,  L  .  < ...  ^  SJ  .  q  R  >  x  ao.  ( 

.  c;rA*  K _ t. : 


L^.I. 


'  '  •  .  'll 

t  i  *  .  ^  /*  • 


»  r 

A  '  ■ 


* 


C  >■ 
'•  V  ; 


■ 


Vel  lie:  Sr  a^pjfern i 'Parabola  X a J J;t)fdmatitn<-  ^>pfi- 
cata  reda  (N'Rtf  jfeiet;a^ara  Ejiametruiti  (ut  A  o,  produ- 
dam,  ii  opus  faerie)3! n  dud  Segmehta  (NO,  OR-,)  Dico, . 


*  -w>‘  *  • 


|  Fk- 


*2. 
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X  *JC  •  lajhanig^ diftologi 

•mu  iOjfi'r;;' mufiri  b;:  jfirflb;':  ;J 
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1 1  to  1 2 
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.  r  r  ■•  . .  tfNy-^AixJXy — Ae'\ 

%*y  yi  (teT  -  '■  ’N  y*  <A  ,Vr  :  3  L - 1 — — ’  t 

■  j  ti  j  *  V*©^  ~~~  ®  ^  V  NO  x  O  Rr  ^ 

C  J 

4  'e  ^  t  ,Ar<?,  i:  -p£  •  4 ,07  M^hieh  is  its  fecond  1 
i  •  no  ::  oR  .  Ao.\  cial  property. 

’•  **  +-'**.*  X  k  x.  w>  '  .  *»  \»  «  v-  -  -  * 


. 


atw:  3up  ■:•  ,  -O  /A  ;  I  j§  ;J—  I A 

Tbe  general  property  of  j.Parabole  ($7)  is  ex  prefled 

111  woi ds  ,  . thus _  _  .  :  ,  •  ■ 

|;TRie_;Squares  of  the  Right  Lines  No,  »  0,)  ordinately 
applied  to  the  Axe  (or  Diameter),  to  their  diltances  from 
the  Vertex  (A):  Or  (which  is  all  one),  The  Squares  of 

firdinoto,.  r  aT„  „  „  1  a’i  ’  b  -  A'  '  ,  K 

are 


.  :m\ 


..  1  •  The  fir  ft  fpecial  property  of  a  Paraboie;  is  exprelfed 
m  words,  thus:  «  i0.)  1 

a  R>«ht  Line  (as  N O')  ordinately  applied  to  the  Axe, 


*  T\ ; 

♦  >  •  V  w 


1.  A  ;7o-~  - —  »/ apuiicu  10  me  Axe, 

betK'ecn  its  a»“  m  ** 

rtr  1 'f  i  T' i  • 1  '  f  4  r  > 

•  °r,1  the  Abfcift  (VO,)  A  to  the  Ordinate,  of  which 
it  isthe^bfcill  (AT0.-)  So  is  the  fame.  Ordinate  (A?0,) 

Tq  the  Latin Reciuni  (A.)  viz..  *  bJO  ::  NO  .  AO? 

-4T  .  no  : :  no  .  Ao5 

2.  But  the  fecond  fpecial  property  (§14-)  thus: 

)f  to  the  Axe  of  a  Paraboie  & 4,)  be  ordinately  ap- 
plied -two  (light Lines'  (A7?,  AEy)  I  fay  1 

r  .That  th t  mtite  Rectum,  is  to  the  fum  of ’thofe  two  Right 
Lmesy  as  their  difference,  is  to  the  difference  of  their  Ab- 

fcifts  5  viz..  L..-5  N  A  l  • .  \  N:y— •  EA  ?  £a  y — aE  £ 


°r  ttaS:  If  af  bf @?<! 

of  a  f  arabole,  cut  any  other  DiamepA;  (as  Vo,  produced 
11  need  be;  into  two  Segments,  -(N>‘NO/  0  R  • )  \  fay' 

x-  "  . . .  ,  «,  Jr 


OR 


Fig.  2. 


1 . 


FV.2. 


Redangulum  fub  latere  Redo,  &  Diametro  intereepta; 

efle  *quale  Redangulo  fub  Segmentis.  Vel,  v  a.  ; 

Ut  Latus  Redum,  ad  unmn  Segmentorum  ?  fic  alterum, 
ad  Diametrum  interceptam. 

4.  Atque  hinc  (per  modum  Gonfedarii )  elucefcet  mo¬ 
dus  Parabolam  in  piano  conftruendi,  ex  datis  ejus  Axe  A  O, 
&  latere  ejus  Redo  L»  r  "  ,  ( 

V»  A> 

•  k  •  -  '  1 

i.  Ad  Redam  A  O,  applicentur  ad  Angulos  Redos  infi- 

nitae  Parallels  (ut  hNNh,  &c.) 

Menfurata  A I  —L  -,  &  in  Axe  A  O  ,  dato  quocunque 
pundo  (verbi  gratia),  O  fumpto,  reperiatur  inter  duas 
Redas  (  A  I,  A  O,)  media  Proportionals  A  L ,  applicanda 
Axi  in  Pundo  O,  (h.  e.  O  N,  vel  'B  N  =)  A  L  j  &;fic  de 
aliis  infinitis  hujufmodi  Redis  mcdo  prajdido  reperiendis 
&  conftituendis,  ex  diverfis  pundis  Axis  AO  :  Linea  curva 
incedens  per  extrema  didaritm  parallelarum  (verbi  gratia 
inftar  omnium)  per  extremum  N  Red«  O  N '( vel  B  N,) 
delineabit  Parabolam. 


,j>  - 


T  ;  Zt>  Cl 


I  B  a.  \J  *  -J  !  .  V  iv  ! 

V.  i.  JU 


1  JL 


2.  Qui  quidem  Parabolam  defcribendi  modus  fatis  ad- 
mod  um  facil is  fit  licet,  expeditior  tamen  mihi  videtur 
ille,  qui  a  Triangulo  Redangulo  Ifofcele,  ( iicuti  Hyper¬ 
bole  abs  obtufangulo,  &  Elhpfis  ab  acutangulo  Triangulo 
Ifofcele  derivata,)  originem  fuam  trahit. 

Exponatur  itaque  Triangulum  Ifofceles  (bac),  redan- 
gulam  ad  (a,)  cujus  Latera  (ab,  ac)  lint  «qualia:  In 
perpendiculari  (ao)  demifla,  fumatur  af=|,  &  bife- 
cetur  (af)  in  A,  (quod  erit  Vertex  -Parabolas :)-  Dudis 
infinitis  Redis  (hob,  See.  )  Bafi  (  be)  parallels  y  abs  f, 
tanquam  a  Centro,  intervallo  verb  in-finitarum  ipiarum 
Parallelarum  (exempli  gratia,  inftar  omnium)  intervallo 
(Oh,  vel)  B  h,  deferibatur  Arcus  fecans  ipfam  Paralle- 
lam  (B  h,)  in  pundo  N ,  (hoc  eft,  ftatuenda  eft  f  N=B  h :) 
Et  fic  abs  f,  infinitis  verb  hujufmodi  intervallis,  deferiban- 
tur  infiniti  alii  Arcus,  ipfas  proprias  Parallelas  lecantes  in 
(N).  Dico,  Lincam  .eurv-am  incedentera  per  omnes  illas 
InterTediones  ad  N,  delmeare  Parabolam.  >. 

1  Demon  fir. 
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Fig-1- 


Fig- 3- 


Fig- 3- 
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The  Rectangle  made  of  the  Lams  Reflum,  and  intercepted  ] 
Diameter ,  is  equal  to  the  Redangle  made  of  both  the  Seg¬ 
ments.  .  | 

Or,  z/ts  the  LatM  Rcclnm ,  Is  to  one  of  the  Segments: 
So  is  the  other,  To  the  intercepted  Diameter. 

4.  And  hence  (byway  of  Confedary)  may  be  found' 
out  a  way,  how  to  defcribe  a  Parabole  in  Plano ,  having; 
the  Axe  A  o,  and  Latus  R  til 'am  (L)  given.  j 

.  1.  To  the  Axe  AO  ,  let  be  applied  to  Right  Angles  infi¬ 
nite  Parallels  (  as  hN  N  h,  &cR) 

Make  A I  =L;  and  any  Point  (aso)  being  taken,  in  the 
given  Axe  A  O ,  find  out  between  the  two  Right  Lines 
(A  I,  A  O,)  a  mean  Proportional  (A  L,)  to  be  applied  to  the 
Axe,  in  the  Point  O,  (i.  e.  O  N,  or  B  N)  =  A  L  \  and  fo  of 
infinite  other  Right  Lines  of  this  fort,  to  be  found  after  the 
lame  manner,  and  to  be  placed  from  divers  points  of  the 
Axe  AO.  A  crooked  Line  paffing through  the Extreams 
of  the  faid  Parallels  (for  Example,  one  for  all)  through  the 
Extream  ( N ),  of  the  Right  Line  ON  ( or  B N  ),  will  de- 
fcribe  a  Parabole. 

2.  Although  this  way  of  defcribing  a  Parabole ,  is  ealie 
enough ;  yet  that  way  feems  to  me  to  be  more  expedite, 
which  hath  its  origin  from  a  redangular  Ifofceles  Triangle’ . 
(as  an  Hyperbole  from  an  obtufangular ,  and  an  Ellipfe  from 
an  acutangular  Ifofceles  Triangle.)  .  * 

Let  therefore  an  Ifofceles  Triangle  (a  b  c)  redangular  at 
(a)  be  made,whofe  Sides  (ab,  ac)  are  equal :  In  the  Perpendi¬ 
cular  (ao)  let  fal’n  on  theBafe,  let  be  taken  a  f=  \  •  which 
being  bifeded  in  (A),  will  be  the  Vertex  of  the  Parabole.  In¬ 
finite  Right  Lines  (as  h  o  being  drawn  parallel  to  the 
Bafe  (b  c,)  from  f,  (as  from  a  Center)  but  at  the  difiance  of 
thofe  infinite  Parallels,  (for  Example,  one  for  all)  at  the  di¬ 
stance  of  (O  h,  or)  B  h,  let  an  Arch  be  defcribed,  cutting  the 
faid  Parallel  (B  h)  in  the  Point  N,  (i.  e.  making  f  N= B  h  or 
a  B :)  And  fo  from  f,  at  infinite  other  Diftances  of  this  fort 
infinite  other  Arches  mull  be  defcribed,  cutting  their  nronr,- 
Parallels  in  (N :)  I  fey,  A  crooked  Line  (as  N  A  N)  pXg 
throngh  all  thofe  Interfedions,  will  defcribe  a  Parabole. 

v*  C  Demonfir. 
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DetoMfir. 

af=j.  aA  =  Af=j  j  g%4Af=L. 
(aA-j-AB=)  Af+AB=  (aB=Bh=)  FN. 

AP-j-aAfsAfi+AtP^ftt*. 

ABt/?Af=±fEL 

Af1  —  2AfxAB-MB*==fB*. 

(BN»  NO*=:fN*— fB*  =  (4—6)  4AfxAB 
=  ( $  2,  L  *  A  B,  u)  L  x  A  O :  hoc  eft, 

L  .  NO  : :  NO  .  AO;  quae  eft  prima  propr. 
fpecial.  ' 


- 


CAP.  If.  • 

k 

De  Eqmthntbm  omnibus  qttdrium  gtddum  non  exce- 
dent  tbits ,  qnomodoltbet  affeffis,  conjiraendis ,  &  ip- 
farum  radicibui  tarn  fdtjis  quam  verts  feperiendis. 


-M- 


*  *  /* 


\  * 


U  O  quidem  artificio ,  Parabola  fuppohta  de- 
feriptafy  puridum  reperiatur ,  3  qtio  (tanquanr 
a  eentro)  intervallo  quodam  detCrrainando , 
circulus  poflit  deftribi ,  qui  ita  fleet  vel  tan- 
gat  Parabolam,  ut  a  pundis  concursus  redae 
edudae  omnes  omnium  iEquationum  quartum  gradum  noii 
excedentium ,  quomodolibet  affedariim ,  radices  tarn  fal- 
fas  quam  Vers(s  determinant ;  ut  hujus  negotii  praecipuus 
eft  cardo,  &  unicum  illud  maxime  inquirendum  ;  ita  quo® 
ad  amuffim  praeftat  Regula  haec  fubnexa ;  quam ,  diftin- 
dionis  etgby  Jiceat  appellarC  Ccntralem,  vel  Locum. 


Regula  Centralis. 


tin  fir. 
& 


2  a 


’  ,  <-  ‘Demnfir. 

f  —  aA=Af=^i  g°,  4  A  f =L. 

(aA-f  AB  =  )  Af-f  AB  =  (aB=Bh  =  )  fN. 

A  f  *4-  x  A'f  x  AB-f-A  B*  =  f  N*. 

AB  «  Af==TB. 

A  f*_  2  A'f  x  Afc  4-AB»=¥B*. 

5 (B N‘,  u)  NO*  =  f  N* — f B*=  (4—6)  4Afx AB 
2  =  ($  2,  Lx  AB,  u)  LxA0:  that  is,  ;  - 

S  L  .•  N  O  : :  NO  .  A  O  j  which  is  the  firft  fpecial 
2  property  of  a  Parabole. 
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CHAP.  ‘II. 

’  :'*  •.’*'*  *  ..  .  .  -  .  •  *  .  *f 

Of  the  Conjlruffion  of  all  Equations ,  not  exceeding 
the  fourth  Degree ,  howfoever  ajfefted  ;  as  alfo  the 
■finding  dll  thetr  Roots ,  'as  well  falfeas  true. 


f  < 


* 


Y  what  artifice,  a  'Parabole  being  fuppbfed  to  b^ 
defcribed,  a  certain  Point  may  be  found,  from 
which,  (  as  from  a  Center  )  at  a  certain  diftance 
JLjr  to  be  determined)  a  Circle  may  be  defcribed  j 
Which  may  fo  cut  or  touch  V  Parabole,  that  from  the  Points 
of  their  Meeting,  Right  Lines  drawn  may  determine  all  the 
Roots,  as  well  falfe  as’  trde,  of  'all  Rations,  -not  excee¬ 
ding  the  fourth  Degree,  howfoever  afFe&e’d:  As  it  is  the 
Hinge  on  which  all  this  bufinefs  Hangs ,  and  the  only  thing 
chiefly  to  be  enquired  ‘after  \  fo  is  it  that , J Which  this  fol¬ 
lowing  Rule  exa&ly  performs,  which  for  diftilittiori-fake 
we  may  call  the  Central  Rule,  or  Place. 

i  \  ‘Ij  .  J'  l  ,  •  '  ‘  ... 

;  The  Central '  Rule. 
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In  qua  eft  obfervanda  occurrit  *5  Q^^^itatuin  ?  , 
terminatio.  ▼  ..■*=..  -  ^  Signorum  5  e 

«k  »  ^  v  ■  '  '  **  *  •  _ 

,  >  ^  V  ~l 

r,ti  'deficTrer131  (  P’  q’  r’>  in  ^tione  propo- 

cene  ell)  S’a^fca^a  ^  3  RF“'‘  (ut  nc' 

Regula. J  d  »  &  a  reliquis  determinanda  eft 

ifi ,  >  ’  "  . .  ;•  - ...  s'1;  •>  4l  *•>  - .  . .  >  *  -T 

•*  !  \  •  • 

*•  v  » 

r.  2-  Q-uod  ad  si§na  determinanda  fpedat,  notandum; 

'*  I  -  ./  .  *■  *  .1  ..  .  '  , 

**  ’  *  •  V 

.  '•  In  Regyla  continuo  habebitiir  +  nifi  quum  in 

Aiquatione  propofita,  p  &  r  diverfis  fignisaffici  contigerit  • 

5 quo  in  cafo,  Signo  negativo  (nempe— -™;)  muldari 
oportet .  • 


ff 


<»» 
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2.  Qiiocunque  ftgno,  in  jEquatione  propollta,  denotari 
accident  Quantitas  (qO  contrario  quidem  in  Regula 
(alia  implicata  licet)  defignanda  eft.  ° 

*7  * 

Non  quidem  eft  hujus  loci,  nec  tanti  momenti,  ut  mo- 
neam ,  oportere  aliquando  fieri ,  inter  demonftrandum 
(licet  nunquam  inter  conftruendum)  Signorum  Enallagen  • 
nenipe,  quum  exceftus  in  Regula  fuerit  penes  quantitates 
Signo  Negativo  adfedas;  quum  cuique  figuram  infpici- 
enti  facile  videre ,  eft ,  an  pundum  D,  citra  vel  ultra 
verticem  Axis  vel  Diametric  vel  punftum  ( H )  ad  dex 

tram ,  vel  finiftram  ejufdem  Axis,  vel  Diametri  cadere  conti 
gent,  necne. 


MilTA  autem  hac  (forfan  fubobfeura)  verborum  amba^e 
Regulam  centralem  cuilibet  Alquationum  Claffi  propriam 
brevi  Synopfi  oculis  fubjiciam .  Vide  Synopfin.  * 

n  ]  ‘  7  J  1 
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liilce  nene  perfpedis,  &  prob£  intelledis,  ad  altiora 

&  penitiora  hujufmodi  myfteria  facilior  erit  aditus. 

I  ■  |T 
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In  which  is  to  be  obferved,  The  determination  of 


the 


at 


•i.  If  any  one  of  the  Quantities  (p,q,r,)  be  wanting 
in  the  ^Equation  propofed ,  that  which  wants,  muft  (of 
neceflity)  be  excluded  the  Central  Rule  j  and  the  true  Rule 
is  to  be  determined  by  the  remaining  Quantities  only- 

2.  For  the  determination  of  the  Signs  ^ 


r  • 


.  i’  r 


i  .  In  the  Rule  muft  always  be  had  -j-  ,  unlefs  in  the 

y  ,  *• .  . 

Equation  propofed ,  it  happens,  that  p  and  r  are  affected 

r 

with  divers  Signs  j  in  which  cafe,  it  muft  be  — 


H 


2.  With  what  Sign  foever  the  Quantity  (q)  is  noted  in 
the  Equation  propofed,  it  muft  be  marked  with  its  contrary 
Sign  (although  involved  with  another  Quantity)  in  the  Rule. 

It  pertains  not  to  this  place,  neither  is  it  of  fuch  mo¬ 
ment  to  notifie,  That  fometimes,  whiles  demonftrating  (al¬ 
though  never  whiles  working  )  a  change  of  the  Signs  mull 
be  made  ^  -viz..  When  in  the  Rule  the  Negative  Quantities 
happen  to  exceed  the  Affirmatives,  feeing  any  one  that  in- 
fpefts  the  Figure  may  eafily  difcover,  whether  or  no  the 
Point  D  happens  to  fall  below  or  above  the  Vertex  of  the 
Axe  or  Diameter ;  or  the  Point  (H)  on  the  right  or  left 
fide  of  the  faid  Axe  or  Diameter. 
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Butpaffing  by  this  (perhaps  obfcure):way  of  Difcourfe, 
we  will  prefent,  in  a  brief  Synopfis,  the  profpeft  of  each 


Central  Rule 


e  proper  to  each  Clafs  of  Equations.  See  the 

‘  1  -  r  •  p — )  Oi.V ' cl ; 

t •  1  •»  ,  *  ,  '  .  '  ,  O  1 
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Jiu  t  , , 

,  *  f*  hn  .  *  (/*•  -v  r> *;  .... 

hJL 

Thefe  things  clearly  perceived,  and  rightly  -underftood, 
1  a  more  eafie  entrance  will  be  had,  to  the  more  hidden  and 
L:~L-*'yftCrjeSpf  this  kind. 

Dajgfiibih  _ 1 


The 
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ReguU  Centralis  ad  Paraiolant  applicatio  J  five 

Regula  Generalis. 

;j  T^Efcribatur  Parabola  (NAM,)  cujus  Latus  Re- 
/  dum  lit  L  (five  i  ),  Axifque  (  a  y,  vel)  A  y 
ad  quern  ,  fi  in  jEquationc  habeatur  p,  ordinatlm  ap- 

plicetur  B  A  =  -H. ,  occurrens  Parabola  in  B  &  A ; 


,  -  ^  f'v  I  '  -■  ^  /**  *  M 

4  ^  V  4 


&  (  ab  alterutro ,  puta )  ex  A ,  ducatur  reda  Paral¬ 
lel^  Axi  A  O :  Si  vero  in  ALquatione  deficeret  p,  nulla 
erit  necelfitas,  ,vel  dpplicandi  BA  ad  Axem  ;  vel  du-t] 
cendi  Diametrum  A  y. 

t  . 

..T™  “  ^Diamaro  }  A?’  fi  in  ^““ione ,  pj| 

jdefiSi  amatm  AP  =  b  (r»Prt,“>venK,  JBpa- 

m.  -  a  —  _  .a  ^ 


*  71 


l;i 
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gulatim.in^xe^^  deorfimj  verfm  ?  ^  dHpo, 


0 


Diametro' 

rit ,)  furfum  verfus  A  eft  collocarida  j  inventumque 
erit  pundum  D.  *  ] 

■7  i"  / 


tioni  propofitre  congruse)  j  cujus  e’tiam  quaeliBet  qiian- 
4  Jtitas-  Signo  *\r  denotata ,  aggpegat'm  vel ;  fingujatlm  jj 


K 


verfus,  ftniftram  eft  in  ipll  perpendi 
&  exind§  >.  quadibep  reliqua  quantipas,  (fi  qua  fuerip ) 
Signo  ( — )  defignata ,  eft  in  ipfi  ( continue  „  fi  | 
opus  fuerit,)  verfus . dextram  collocanda j  inventum- 
que  erit ;(  pundum,  vel )  Circuli  centrum  (H.) 

»  I  u  (  ~ 

^  1  ^  1  *  i  '  A  *  ‘v'*  ”5  '  r,ci  r*  ^  1  i’1  ft  r»r<  f  "•  tl  '■  '/*  i  '  ,  I 

Quo  invento,  &  connexi  HA,’  oportet  ex  Cen- 
>  (H)  circulum  (HAM)  deferibere ,  dijus  Semi¬ 
diameter  I 


tro 
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The  application  of  the  QediUl  Rule  to  a  Pdrab'ok ; 

or,  The  General  Rttfe. 

4 + 

,  f  ET  a Parata  N  Am  U  dMcribed,  whofe  Ldcik 

or)  Av  i 


JL,  Return  b  L  (or 
to  which,  if  in  the  Equation  be  found  p ,  let  there  be 

y  •*  »  •«.  *' 

ordinate!  y  applied  B  A  —  £ ,  meeting  the  Parabole  in 

Band  A;  and  from  (either  of  which,  fuppofe)  A, 
let  there  be  drawn  parallel  to  the  Axe,  the  Right  Line 
Ab:  But  if  pjbe  wanting  in  the  Equation,  there  Will 

i. _ •- L .1  v:lLi_  -~t  rt  *  111-  *^l  f,'  -  r 


£  A  O,  if  in  the  Equation  p 

%  '  •"  ^ 

— b  (  before  found,  proper 


with  the  Sign  -f,  aggregately  or  feverally  are  to  be 

difpofed  on  the  >  Diameter  S  downwards  towards  y  j 

and  from  thence,  the  Quantity  (if  any)  noted  with 
a  Negative  Sign  ( — ) ,.  is  to  be  placed  upwards  to¬ 
wards  A,  on  the  fame  r  and  the  Point  D 

will  be  found.  • 

From  which  Point  ( viz.,  fry  let  be  ereded  per¬ 
pendicular  to  A  fy  the.  Right  Line  DH  =  d  ( above 
found,  proper  to  the  Equation  propofed  ) ,  all  wliofe 
Qualities  alfo,  marked  with  the  Sign  -1-,  are  aggre¬ 
gately  or  feverally  in  the  faid  Perpendicular,  to‘  he 
difpofed  towards  the  1? ft  hand  i  and  ftofri  thehcltljofe 
remaining  Quantities  (if  any,)  marked  with  the  Sign 
(  —  ) ,  are  to  Be  placed'  on  it  (  continued,  if  rited  be) 
towards  the  right  hand:,  and  the  (Point,  or)  cen¬ 
ter  of  the  Circle  (  H)  will'  be  found. 

Which  being  found,  and  H  A  conlietted ,  ftbfd  the 
Center  (H)  mult  be  deferibed  a  Circle  (HAM,) 

Wholr 
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10 


fit 


y,;  * 


II 


12 


13 
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■  t 


diameter  fit  HA,  fi  Equatio ,  non 
hoc  eft ,  fi  non  habeatur  Quantitas  S,  . 

Quod  fi  habeatur  S,  &  Signo  quidem  negativo  ad- 
feda  (  nempe  —  S  ) ,  oportet  ulterius  in  hac  Linea 
AH,  utrinque  produda,  ex  una  parte  fu  mere  AI  =  L 

(  five  i  ) ,  &  ex  altera  parte  A  K  =?  >  defcripto- 

que  Semicirculo ,  cujus  Diameter  (IK,)  erigere  A  L 
perpendicularetn  ad  A  H ,  qu®  occurrat  huic  Semicir- 
culo  (ILK,)  in  Pundo  L;  quod  illud  ipfum  eft,  per 
quod  alter  Circulus  (NLM)  tranfire debet. 

Quod  fi  verb  habeatur  -j-  S ,  oportet  infuper  in  alio 
Semicirculo ,  cujus  Semidiameter  dft  AH,  infcribere 
A  Z  ==  A  L  invent®  \  inventumque  erit  Punduin  Z , 
per  quod  primus  Circulus  quxfitus  tranfire  debet. 

Circulus  igitur  defcriptus  tranfiens  per  A,  fi  defe- 
cerit  S  ( ut  fuprA  $  6 . ) ;  vel  fi  habeatur  S ;  tranfiens 
per  L,  fi  fit — S  (ut  fupra  $  io.);  per  Z  verb,  fi 
fit  -|-  S,  (ut  fupra  $n-)  fecare  vel  tangere  pofiit 
Parabolam  in  i,  2,  3,  aut  4  pundis}  a  quibus,  fi  ad 
Axem  vel  Diametrum  demittantur  perpendiculares , 
obtinebuntur  omnes  ^Equationis  radices ,  tarn  falf® , 
quam  ver®  ;  nimirum , 

1 .  Si  quidem  in  ALquatione  defecerit  p,  &  fit  — •  r  ; 
ver®  radices  crunt  ill®  liar  urn  Perpendicularium,  qu® 
ad  finiltram  partem  Axis  reperientur  ( ut  NO);  & 
reliqu®  (ut  MO)  erunt  falf®. 

2.  Si  verb  in  dtquatione  habeatur  p,&  fit  —  p  ;  ver® 
radices  erunt  ill® ,  qu®  ad  finiltram  partem  Axis  (  ut 
NO);  falf®  verb  (ut  MO)  qu®  ad  dextram  repe¬ 
rientur. 

Sed  contra ;  fi  fit  +  p  ,  ver®  quidem  cadent  ad  dex¬ 
tram  partem  Axis  vel  Diametri  (ut  MO);  fall® 
verb  ( ut  NO),  ad  finiltram. 

Notandurti:  Si  hie  Circulus  neque  fecat,  neque  tan- 
git  Parabolam  in  aliquo  pundo ;  indicio  eft,  impof- 
fibilem  elfe  iEquationem,  nullamque  admittere  radi- 
cem ,  five  veram  five  falfam ,  fed  tantum  ,  imagi- 
nartas. 

Si 


•*"*'  -'V  * 


whofe  Semidiameter  HA,  if  it  be  not  a  Biquadratic 
^Equation,  (A  e.)  if  the  Quantity  S  be  wanting. 
t  But  if  S  be  had,  and  it  be  —  S,  then  further  in 
!this  Line  A  H  ,  both  ways  produced ,  mull  be  taken 
8  I  on  the  one  fide  A I  =  L  (or  i  ) ,  and  on  the  other 
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fide  A  K  —  '1 —  \  and  a  Semicircle  being  defcribed , 

^  3 

whofe  Diameter  I  K  mull  be  erected  A  L  perpendi¬ 
cular  to  A  H,  which  may  meet  this  Semicircle  (ILK,) 
in  the  Point  L^  which  is  that  very  Point,  through 
which  the  other  Circle  (NLM)  mull  pafs. 

But  and  if  be  had  -|~  S ,  there  mull  moreover  in 
another  Semicircle ,  whofe  Diameter  is  AH,  be  in- 
fcribed  A  Z  =  A  L  found  \  and  the  Point  Z  will  be 
found ,  by  which  the  firlt  Circle  fought  ought  to 
pafs. 

A  Circle  therefore  defcribed  paling  through  A,  if 
S  be  wanting  (  as  before,  $  6 . ) ,  or  if  S  be  had,  palling 
through  L,  if  it  be  —  S  (as  above,  §  1  o.)  \  but  through 
Z,  if  it  be  -j-S,  (as  above,  $  1 1 .)  may  cut  or  touch 
the  Parabole  in  1,  2,  3,  or  4 Points ;  from  which,  if 
Perpendiculars  be  demitted  to  the  Axe  or  Diameter, 
all  the  Roots,  as  well  falfe  as  true,  will  be  had }  viz.. 

1.  If  in  the  Equation  p  be  wanting,  and  it  be  —  r; 
thofe  of  thefe  Perpendiculars  will  be  the  true  Roots , 
which  fhall  be  found  on  the  left  fide  of  the  Axe  (as 
NO)  j  and  the  reft  (as  MO)  falfe.- 

2.  But  if  in  the  Equation  p  be  had,  and  it  be  —  p  ^ 
thofe  will  be  the  true  Roots,  which  fhall  be  found  on 
the  left  fide  of  the  Axe  (  as  N  O  )  j  and  thofe  falfe 
(as  MO ),  which  on  the  right. 

But  contrariwife}  if  it  be  -|-p,  thofe  will  be  the 
true  Roots ,  which  fhall  fall  on  the  right  fide  of  the 
Axe  or  Diameter  (as  M  O) ;  and  thofe  falfe  (as  N  O), 
which  on  the  left. 

Note :  If  this  Circle  neither  cuts  nor  touches  the 
Parabole  in  any  Point,  it  is  a  token  of  an  irnpof- 
fible  Equation,  and  that  it  admits  of  no  Roots,  whe¬ 
ther  true  or  falfe,  but  only  imaginary  ones. 

D  If 
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Synopf 
Cl.  i. 
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f 

Reg. Gen', 


Si  fumatur  Lam  Rettum  L  ts  i  (  five  Umtati )  dico 
L,  cum  omnibus  fuis  gradibus  omitti  polfe  j  quod  femel 
annotate  fufficiat. 

,  '  •  .  *  > 

Quorum  omnium  demonftratio ,  fingulas  formulas  ASqua- 
tionum  percurrendo,  in  fequentibus  innotefcet.  Priuf- 
quam  vero  rem  aggreflus  fuero,  liceat  mihi  paulifper 

cum hoy  Cgtv  j 

Non  eft ,  quod  Parabolam  (  ut  veteres  olim  Junonem 
Lucinam  J,  ad  Claffis  primi ,  fecundi ,  &  partis  prioris 
feptimi,  nedum  prioris  partis  quinti  partum,  in  anxili- 
um  invocemus ;  cum  faciliore  forfan  nixu,  famulante  folc 
circulo,  unico,  partu  fatis  admodum  mature  levetur  : 
Quam  dextere  autem  &  aufpicato  obftetricis  (ancillante 
folo  Circulo )  partes  hac  in  re  poffit  agere  ( myfteriis 
quidem  gravida  )  Parabola  j  non  abs  re,  imo  operas  for¬ 
fan  erit  pretium,  (ut  Regulas  generalis  Amplitudinem 
oftendamus,)  breviter  perftringere. 


ti  T 


f 

O  .  i.;  k  v 
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C  L  A  S.  I. 


De  ALquationibus  quart &  Dimtnfionis  conjirnendis  , 
r  omnes  termini  ( p,  q,  r, )  deficiunt ;  vel,  ubi  \ 
ajfeffis  fub  nullo  gradu  Parodico , 


$  t  x  » x  \ 


•  '•  •  r  %  i  <  *  i/  ♦ 

OMnes  hujus  cenfus  Aiquationes  ad  unicam  quidem  fo- 
lam  formulam  funt  reducibiles. 


i.  x4>fc^(c>K  —  S  =  o 
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Regula  Centralis .  —  =b  =  AD.  o  — d  =  DH. 
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Defcribatur  Parabola  ( N  AM),  eujus  Latus  Re¬ 
turn  fit  L  (five  i),  Axifque  A  y  $  in  quo  fumatur 

.. _  ‘  ; v ;  *  \ 


A  D  =  A H  —  b  —  Ex  una  parte  A  H  (ut: 

produdas)  fumatur  A  I  =  L,  &  ex  alter*  parte 

A  K 
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If  be  taken  the  Lams  Rethtm  L  —  i  ( or  an  Unity  ) 

I  fay,  L  with  all  its  degrees  may  be  omitted  j  which  once’ 
to  have  noted  may  fuffice. 


The  Demonftration  of  all  which,  running  through  each 
particular  form  of  Equations ,  will  appear  in  our  follow¬ 
ing  Difcourfe.  Which  before  I  fhall  attempt,  I  fhall  take 
leave  to  make  this  Apology. 

Though  no  neceflity  of  invoking  a  Parabole  (as  of  old 
they  did  Juno  Lucina ) ,  to  midwife  forth  the  two  firft 
Clafles  of  Equations ,  as  alfo  the  former  part  of  the  fe- 
venth,  much  lefs  the  former  part  of  the  fifth:  Seeing 
without  her  affiftance  a  Circle  only  may  with  more  eafe 
perhaps,  and  timely  enough  bring  it  to  birth ,  yet  how 
dextroufly  and  luckily  a  Parabole  (big  with  Myfleries) 
can  in  this  bufinefs  aft  the  Midwife’s  part,  by  help  of  a 
Circle  only,  as  it  will  not  be  altogether  befides  our  purpofe, 
ifo  perhaps  worth  our  while  to  fhew,  ilth  that  it  blazons  the 
Amplitude  of  our  General  Rule. 


C  L  A  S.  I. 


Of  the  Conflruffion  of  Equations  of  the  fourth  Di~ 
menfion ,  where  all  the  terms  ( p,  q,  r,)  are  wanting , 
or  where  affected,  under  no  Parodic  Degree. 

AL  L  Equations  of  this  kind  are  reducible  to  this 
one  only  form. 


■*v  p 

i .  x4  #  #  —  S  =  o. 
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Gcn.Rtd^  Let  a  Parabole  (NAM)  be  defcribed,  whofe  La- 
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3  A  K  =  -  v ;  defcriptoque  Semicirculo ,  aijus  Diameter 

Jt  •  | 

4  fit  I  K,  erigenda  eft  AL  ad  Axem  perpend  icu  laris , 
qu*  occurrat  huic  Semicirculo  (ILK),  in  pun&o  L. 
Centro  quidem  H,  intervallo  verb  HL,  defcribatur 
Circulus  (NLM),  qui  fecabit  Parabolam  in  pun&is 
N  &  M :  A  quibus  demilfe  red*  (  N  O,  M  O) ,  erunt 
radices  qusefitae  •,  quarmn  altera  vera,  altera  faJia. 

‘  -  s .  t  '  i * 
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Formula .  x4  ^  ^  -fc  —  S  —  O. 
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Demon  fir  at, 

* 

AD,  vei  A  H  =  b  =  — . 
AIxAK=AL*;  ob  circulunr. 
(Lxfj=)AL*=^. 
f  A  HH-  A  Ll  =  (H  L*  =)  Q_-  Rad. 
\  b*  — j—  j-j  =  Q.  Rad. 


NO  =  x. 

IVl  KJ  =  —  x. 
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L  .  NO  ::  NO  .  AO. 
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Qo  para < 


MO  : :  MO  .  AO. 


AO  ^  AD  =  DO. 
(—  b,  u) 

ba  -J-  jz  —  x1  =  DO1. 

x*  =  N  O1. 
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other  fide  A  K  =  :  And  ^  Semicircle  being  defcn- 

bed,  whofe  Diameter  I  K,  ereft  A  L  perpendicular  to 
4  the  Axe,  which  may  meet  this  Semicircle  (  ILly; 
in  the  Point  L.  Center  Hj  and  diftance  H  L ,  let  a 
Circle  (NLM)  be  defcribed,  which  .will  cut  the Pa- 
rabole  in  the  Points  N  andM:  From  which  Perpendi¬ 
culars  demitted  to  the  Axe  (as  NO,  MO,  will  be 
the  Roots  defired ,  whereof  the  one  true^  the  other 

falfe.  .  :  v  "  I 
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DOl-f~NO*  =  (DNJ=)  Q.Rad. 
b*  — [-  —  Q..  Rad. 

(DOl  +  MOJ=  (DM*=) 
b*-{- jj=  Q;Rad. 


C*  II  tu 


x*  S  .  T  z 

=  yi  j  in  L . 
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~  Jllufirat. 

X4  *  *  *  —  6561=0? 

x4**  *  —  0.6561=0$ 
JNO  =  x  =  9? 
jMO=— x  = 


Central. 

6561  =0?  _L  _ 


a 


o.j  =  b, 


.*  V 


*'V 


i ... 


X 

—  :iiK;;:x  Eti  smidij 

"44* 


*  I 


i 


•*  i . 


r  :  -  ",  <r  .  !•  ;  •  »  ? 

✓  .4,  i  » w  JL  •  -*  w"  * 


;o  fH 

*  V  «  ^  • 

>  »  v.  /  ■> 


»  •  Vi  r 


•  iv  '  • 


1  I 


-  .)  *-  C4 


t  j*  v 

jlJ,  .r  t  f- 


hLU  Aj 
C 


I  /  *}  N  '  C  .  •.  :  il  *.  ;  f, 

£%  1  * 

•  r  *  ■  , :  J* 

-  •  •  .  ..  .....  .. 


S. 


.  v  V# 


~  i-1  A  c Msq  ETSv is  X3  V)  '  / 

N  1.  /  >’  J  »*  **•  ^ 


*£-4- 


[  3 


I*  v  *  *  r  •  •  *\  * 

:  '  •  ■  •  *•  _ 

C  L  A  S.  II. 


TT  i 


n**  1*  -?  *  '  **■  K  f.  r  9 

:  ?  f  ri }/-.  r*  \  <r  J  > 

'  •  -  i  i  <  .  Ill,  •  t-j  JiJ  1 


Secunda  Diwenfeoms  confer u- 


|  tantum  fob  guaduto,  yel  fecmdo  Gradtt  fa- 
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QMnes  ^quationes 
^  formulas  poflint  reduci. 
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2.  x**-fc?q=o 


x4*  —  qx>*  —  S  =  o> 
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impoffibilis 
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(NAM)  cujus  Semidiameter  fit  H  A ,  fi  in  AEqua- 
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A  Parabole  being  therefore  fuppofed  to  be  defcribed 
(a§  N  A  M),  whofe  Latus . RetkHwi  L  f  or  i  )n  and 

Axe  A  y  j  make  always  A  b  =  —  ^  tlien  taking  B  D ,. 
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or  b  H  =  let  it  be  placed  (from  b,)  farther  down- 

wards  towards  y,  if  in  the  Equation  be  had  —  q ;  but 
upwards  on  the  Axe  ( continued,  if  need  be  )  if  in  the 
Equation  be  had  -j-  q. 

Then  from  the  Center  H ,  let  a  Circle  (NAM) 
be  defcribed,  whofe  Semidiameter  H  A,  if  in  the  Equa¬ 
tion  be  not  had  the  Quantity  S. 

But  if  S  be  had,  and  it  be  —  S,  then  mull  be  taken 
farther  in  this  iLipg  A  H  (both  ways  produced),  on 

the  one  fide  A I  =  L,  and  on  the  other  AK=  and 
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a  Semicircle  (ILK),  whofe  Diameter  1  K  being 
defcribed,  mull  be  creded  AL  perpendicular  to  AH, 
which  may  meet  this  Semicircle  (ILK),  in  the 
Point  L. 

But  if  be  had  4-  S  ;  then  moreover  in  another 
Semicircle ,  whofe  Diameter  A  H ,  mull  be  infcribed 
A  Z  =  A  L  found. 

A  Circle  therefore  defcribed  palling  through  A ,  if 
S  be  wanting ,  (as  $  5 . )  or  if  S  be  had ,  paflfing 
through  L,  if  it  be  —  S  (as  $  7.)  j  but  through  Z, 
if  it  be  -f- S,  (as  $  9. )  will  cut  or  touch  the  Para- 
bole  in  2  or  4  Points }  from  which ,  if  Perpendicu¬ 
lars  be  demitted  to  the  Axe ,  all  the  Roots,  aS  well 
falfe  as  true,  will  be  had  of  Which ,  thofe  true  oil 
the  one  part,  on  the  other  part  falfe. 
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Of  the  Conftrufthn  of  Equations  of  three  or  four 
Dimenjion ,  where  the  fecond  and  third  Term  (viz.  p 
andq)  are  wanting  ;  or  of  Cubic  Equations,  a  feet e 

under  no  Parodic  Degree  ;  or  of  iar,r  ***** 
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A 


' ■;< 4  x  , 
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Suppofe  the  Parabolc  (NAM)  to  be  already  deferi¬ 
bed,  whofe  Latm  Reclam  L  (or  i),  and  Axe  A  y ^ 

in  which  let  be  taken  AD=— }  and  ereamg  a  Per¬ 
pendicular  to  the  Axe  (viz..  DH)  =  ,  from  the 

Center  H,  muft  be  deferibed  a  Circle  (N  A  ) ,  whofe 
Semidiameter  HA,  if  it  be  only  a  Cubic  Equation , 
(i.e.)  if  the  Quantity  S  be  not:  But  and  if  S  be 
.  had,  and  it  be  —  S,  then  mull  be  taken  farther  in  this 
,j  'Line  A  H,  both  ways  produced,  on  the  one  fide  A I  =  L, 

and  on  the  other  fide  A  K  =  p }  and  a  Semicircle 

(ILK)  being  deferibed ,  whofe  Diameter  I  K  muft 
7  be  erefted  A  L  perpendicular  to  A  H ,  which  may 

meet  this  Semicircle  (I  L  K)  in  the  Point  L. 
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Supponatur  Parabolam  (NAM)  jam  defcriptam 
effe,  cujus  Latus  Re£tum  L  (ceu  i),  Axifque  A  y 
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tet  ulterius  in  hac  linea  A  H ,  produ&a  utrinque,  CX; 
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But  if  be  had  S  j  then  moreover  in  another  Se¬ 
micircle,  whofe  Diameter  is  A  H,  muft  be  infcribed 
A  2  =  A  L  fouild.  A  Circle  therefore  defcribed,  paf- 
fing  through  L,  if  it  be  —  S  (as  above,  $  7.);  but 
through  Z,  if  it  be  ■ — S  (as  $  9.)  will  cut  or  touch 
the  Parabole  in  1  or  2  Points }  from  which,  if  Perpen¬ 
diculars  be  demitted  to  the  Axe,  all  the  Roots  of  the 
Equation,  as  well  falfe  as  true,  will  be  had ;  viz..  The 
true  (as  NO)  will  fall  to  the  left  lide  of  the  Axe, 
and  the  falfe  (as  MO)  to  the  right,  if  in  the  Equation 
be  had  —  r:  But  contrarily,  if  in  it  be  had-l-r,  the 
true  will  fall  to  the  right  lide  of  the  Axe  (as  M.O) 
and  the  falfe  (as  NO )  tO'-the  left.  , 
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liens  per  L ,  fi  fit  —  S  (ut  fupra  §  6.) }  per  Z  verb  fi 
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b*+g-x*  +  ^=HP*.  • 


x  (<s>  d,  u)  —  ~  =PN. 
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X4  .  qx2  rx  .  L2 

L2  “'l"  L2  L2  °  ’  in  x  ‘ 

x3  Jjc  +  qx  —  r  =  0.  Q^e.d.  in  Cubic. 
x4  .  qx2  rx  S  .  _ 

jT+  jT-  — YF  ~  +  L1’  m  *-’*• 

x4  +  qxa  — rx  =  S. 

-qx1— rx  —  S  — 0.  Q^e.d.  in Bi 
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16 


r7 


C L  .  MO  ::  MO-.  AO. 
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y4 

b*  + 


x*  -I-  =  HP1. 
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MO  =  x  =  1  3.6  &c.  1 
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Ha&enus  de  Akjuationibus  quartum  gradum  non  exce- 
dentibus,  fub  nullo  extremo  gradu  Parodico  afFcdis  3  vel, 
ubi  deficit  quantitas  (p);  in  quibus  omnes  Redtaj  adAxem 
applicantur :  Jam  de  reliquis,  ubi  omnes  revise  ad  Diame- 
fruoi  font  applicandaj. 
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De  ALquationibus  linearibus ;  &  Quadrato-quadraticis 
conftrmndis ,  ^  Radicibtss  Geometrice  invefligam 
dis  ,  ajfeffis  tantum  fub  tertio  Gradu  Parodico ; 
-z/e/,  de  dEquationibus  unius ,  vel  quatuor  Dimem 
fionum ,  deficiunt  tertius  &  quart tu  Terminus 
(q&r.) 
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D  hafce  fccjucntcs  formulas  onmcs  hujus  generis  i^Ecjua* 
l\  tiones  reduci  poflint. 
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5  1 7  x4  —  p  x3  %  ^  — ■  S=o7 

°?3SX+— pxJ**H-s=o^ 

2  X^D-o5HX4  +  PXJ**"S  =  °5 

2.  x-t-P-0£4£X4+pX>**  +  s_0J 

'V 

Regnla  Centralis. 
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i  +  ^  =  b  =  AD.  i+Ji?  =  d  =  DH. 


Supponatur  itaque  Parabolam  (NAM)  jam  de- 
feriptam  efle ,  cujus  Latus  Redum  fit  L  (  ceu  i  ) , 
Axifque  (A  y)  j  ad  quern  ordinatlm  applicetur  Reda 

BA  =  -,  occurrpns  Parabolae  in  B  &  A :  Et  ex  A 

(puta)  ducatur  Diameter,  vel  Axi  parallela  A  v  7 in 

L  a 

qu£  fumendo  Ab  —  —  9  oportet  facere  b  D  =  -gy , 

eamque  fumere  in  Diametro  continuata  deorfum  ver- 
fus  y  ,  (  vel  fic ,  fumatur  AD=-~  +  eamque 
deorfum  in  Diametro  ,  coilocando. 
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C  L  A  S. 

of  the  conflruUion  of  Linear  Equations,  and  of  Qua- 
drato-quadratics ,  and  of  the  invention  of  their  Roots 
geometrically ,  ajfeffed  only  under  the  third  Parodic 
Degree ;  or  of  Equations ,  of  one  only  ■,  or  of  four 
DimenfionSy  where  the  third*  and  fourth  Terms  are 
wanting ,  (viz.  q  and  r.j 

,  / 

•  %  "• 

L  L  Equations  of  thefe  forts  may  be  reduced  to  thefe 

following  forms. 
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1.  x  — - p  —  o 

2.  X-|-p  =  0 


px3>j<  >j<  —  S 
px3  *  f  -j-S 
-px3  f  —  S 
px5*  >(c-|-S 


Central  Rule. 


T+fi=b=AD- 


4-TTT.  =  d  =  DH. 


]  -  ..  .  _  ■  ' 

Let  the  Parabole  (NAM)  therefore  be  fuppofed 
to  be  already  defcribed,  whofe  Latm  Return  is  L 
(or  i ) ,  and  Axe  (A  y)  j  to  which,  let  the  Ordinate 

B  A  =  be  applied ,  meeting  the  Parabole  in  B  and 

A:  And  from  A  (fuppofe)  draw  a  Diameter,  or  a 
Parallel  to  the  Axe  ( viz..  Ay);  in  which,  making 

A  b  =  — ,  mult  be  made  b  D  =  §P-,  fetting  it  down¬ 
wards  on  the  Diameter  continued  towards  y  ;  (or  you 

may  make  A  D  =  —  -f-  ■>  2nd  place  it  downwards 

on  the  Diameter. 
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Porro  ex  D,  erigenda  eft  ad  Diametrum  perpendi- 
cularis  DH=-^ -|-  ~~ }  (vel  fumatur  De  =  ,  & 

:)  Turn  ex  Centro 


l6L* 


ulterius  ad  finiftram,  eH  -  -- 

H,  oportet  Circulum  defcribere,  cujus  Semidiame¬ 
ter  lit  H  A ,  11  in  iEquatione  non  habeatur  Quanti- 
tas  S. 

Aft  fi  habeatur  S,  &  fit  quideis  —  S ,  oportet  ulte¬ 
rius  in  hac  linea  H  A  ,  utrinque  produdta ,  ex  una 

S 

parte  fumere  A I  =  L ;  &  ex  altera  parte,  AK  =  -; 

defcriptoque  Semicirculo ,  cujus-  Diameter  I  K ,,  eri- 
gere  A  L  perpendicularem  ad  A  H,  qus  occurrat  huic 
Semicirculo  (I  L  K)  in  pundto  L.  •  - 

Quod  fi  verb  habeatur  -|-  S  oportet  infuper  in 
alio  Semicirculo,  cujus  Diameter  fit  H  A,  infcribere 
A  Z  =  A  L,  invents.  Circulus  igitur  defcriptus,  tran- 
liens  per  L,  fi  fit  — S  ;  per  2  verb,  fi  fit  -j-  S,  fecabit 
vel  tanget  Parabolam,  in  t  ceu  ^  pundiis,  a  quibus  fi  ad 
Diametrum  demittantur  Perpendicuhres ,  obtinebun- 
tur  omnes  Tquationes  radices,  tam  falfie,  quam  vers. 
Quarum  quidem  vers  (ut  NO)  ad  finiftram  cadent, 
&  falfs  (ut  M  O)  ad  dextram ,  fi  in  iEquatione  ha¬ 
beatur  - — p  :  Sed  contra,  fi  habeatur  ibi  -{-  p,  vers  qui- 
dem  cadent  (ut  M  O)  ad  dextram,  falfs  verb  (ut  N  O) 
ad  finiftram. 
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777*  :)  |J'ben  from : 

the  Center  H  muff  a  Circle  be  defcribed,.#hofe  Semi¬ 
diameter  is  1-IA,  if  in  the  Equation  ther^aantity  S  be 

not  had.  ->  •  |'l¥.  4  . 

But  it  S  be  had,  and  it  be — S,  then thei?l  far¬ 
ther  in  this  Line  A  H,  both  ways  produced,  be  takenbn 

the  one  hde  A I  —  L ,  and  on  the  other  fide  A 

and  a  Semicircle  being  defcribed,  whofe.  Diameter  !  K,,. 
muft  be  erected  A  L  perpendicular  to  AH,  which  may  j 
meet  this  Semicircle  (ILK)  in  the  Point  L.J ...  r 
But  if  S  be  had  j  then  moreover  in  another 
Semicircle,  whofe  Diameter  is  H  A,  muft  be  infcribed 
A  2  —  A  L  found.  A  Circle  therefore  deforibed  paf- «  -  ^ . 

ling  through  L,  if  it  be— S*  but  through  2,  if  it  be  Fig.zf. 
4-  S,  will  cut  or  touch  the  Parabole  in  1  or  2  Points  • 
from  which,  if  Perpendiculars  be  demitted  to  the  Dia¬ 
meter,  all  the  Roots  of  the  Equation,  as  well  falfe  as 
true,  will  be  had  ■,  of  which ,  the  true  (as  NO)  will 
fall  to  the  left  hand,  and  the  falfe  (as  MO)  on  the 
right,  if  in  the  Equation  be  had  —  p  :  But  if  in  it  be 
had  +  p ,  then  the  true  Roots  (  as  M  O  )  will  fall  on 
the  right  hand ,  but  the  falfe  (as  N  O)  to  the  left 
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=  AL*  =  A2*. 


Fig. 21. 


HA24-AL2=  (HL*  =  )  Q. Rad. 
bH-  d*  -j-  =  Q.  Rad. 

I  2 


In  Biquadr. 
ii  — S. 


Fig-23- 


HA® 


47,  e  i 

13  —14 

Sapp. 
Supp. 


17 


1 7-i-  I. 


16 


17 


17 


para. 


Ob  tara. 


8 


8 
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and  farther  thence  to  the  left  hand  place  e  f  =  ; 

yea,  and  farther  yet  to  the  left  hand  muft  be  made 

f  H  =  -^7,  if  in  the  Equation  p  and  r  be  affeded  with 

the  fame  Signs ;  but  to  the  right  (from  the  Point  f ) , 
if  p  and  r  are  noted  with  divers  Signs. 

Then  center  indeed  H ,  but  diftance  HA,  let  the 
Circle  (NAM)  be  defcribed ,  if  it  be  only  a  Cubic 
Equation,  that  is,  if  the  Quantity  S  be  not  had. 

But  if  S  be  had,  and  it  be  —  S ,  then  muft  there  far¬ 
ther  in  this  Line  H  A,  both  ways  produced,  be  taken  on 
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and  a  Semicircle  being  defcribed,  whofe  Diameter  I  K, 
muft  be  ereded  A  L  perpendicular  to  AH,  which  may 
meet  this  Semicircle  (ILK)  in  the  Point  L. 

But  if  -1-  S  be  had  }  then  moreover  in  another 
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AZ=A  L  found.  A  Circle  therefcre  defciribed  raf¬ 
fing  through  L,  if  it  be— -S  ,  but  through  Z,  if  -Jr  S, 
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I  Let  a  Parabole  (NAM)  therefore  be  defer ibed  j 
whole  Latus  Rectum  L  (or  1),  and  Axe  (a.y)j.  to 


1  which,  ordinately  apply  B A— —  ,  meeting  the  Pa-' 


rabole  in  B  and  A  :  From  the  Point  (  fuppofe)  A, 
dra«  the  ■  Diameter  or  .  a  Parallel  to  the  Axe 

♦  L 

2  :(? iz..  Ay)  y-  in  which  ,,  taking.  A  b  = 
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ana 
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bc—i 
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b  c  =  i-- ,  oportet  facere  c  D  =  ■— -  j  eamque  fumere 

o  JL  2jL 

in  Diametro  continuata  verfus  y,  fi  in  TEquatione  ha- 
beatur  —  fed  verfus  alteram  partem  (furfura,)  fi 
habeatur  ibi  -4-  q. 

0  .  ,  7 


Porro ,  e  Pundto  D,  (erigendo  ad  Diametrum  per- 

p 

pendicularem  DH,)  oportet  in  ea  fumere  D.e  =  — , 
&  ef  =  ;  imo,  &  f  H  =  ,  fi  in TEquatione  ha¬ 


beatur  —  q  (collocanda  ad  finiftram,  &c.)  Quod  fi  ha¬ 


beatur  ibi  -J-q  \  turn  f  H  =  ad  dextram  eft  collo¬ 
canda  ,  a  Pundto  f.  Turn  Centro  quidem  H ,  inter- 
vallo  verb  H  A,  defcribatur  Circulus  (NAM),  fi 
TEquatio  tantum  Quadratica  fuerit ,  hoc  eft,  fi  non 
habeatur  Quantitas  S. 


9 
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I  1 
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14 


Aft  fi  habeatur  S,  &  figno  quidem  — adfecta  (nempe 
—  S),  oportet  ulterius  in  hac  linea  AH,  utrinque 
prcdufta,  fumere  A I  =  L,  ex  una  parte,  &  ex  altera 

AKrr^U  defcriptoque  Semicirculo ,  cujus  Diameter 

I  K,  erigere  A  f,  perpendicularem  ad  A  H,  qus  occur- 
rat  huic  Semicirculo  (I  L  K)  in  puncto  L. 

Quod  fi  verb  habeatur  4-  S  ;  oportet  infuper  in 
alio  Semicirculo,  cujus  Diameter  fit  AH,  infcribere 
A Z  =  AL  invents. 


Circulus  igi tur  defcriptus,  tranliens  per  L,  fi  fit  S  j 
per  Z  verb ,  fi  fit  -|-  S,  fecabit  vel  tanget  Parabolam, 
in  tot  Punftis,  quot  /Equatio  diverfas  admittet  Radi¬ 
ces  \  e  quibus  fi  ad  Diametrum  dcmittantur  Perpendi- 
culares ,  obtinebuntur  omnes  TEquationis  radices,  tain 
falfe,  quam  vers.  Qiiarum  quidem  vers  (ut  NO) 
ad  finiftram  cadent,  &  falls  (ut  MO)  ad  dextram 
Diametri,  fi  in  TEquatione  habeatur— p:  Sed  contra, 
fi  habeatur  ibi  -j-  p ,  vers  (ut  M  O)  cadent  ad  dex¬ 
tram,  falfs  tfero  (ut  N  O)  ad  finiftram. 
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b  c  =  JL- ,  mult  be  made  alfo  cD  =  i-,  and  be  pla- 

ced  in  the  fame  Diameter  continued  towards  y,  if  in 
the  Equation  be  had  — q ;  but  towards  the  other  part 

(upward,)  if  be  had  there  -)-  q. 

"\  ^ 

* 

Moreover,  from  the  Point  D,  (DH  being  ere- 
ded  perpendicular  to  the  Diameter)  mu  ft  be  made 

P  — j  -c - P!_  .  j _ "Eft  (  far- 


De 


,  and  ef—  i6L*  , 


nay,  and  f  H  ==  ~ 


ther  to  the  left  hand),  if  in  the  Equation  be  had  —  q ;  I 
but  if  -j-  q,  then  from  the  Point  f,  f  H  =  -P~  is  to  b< 

4  L 

placed  to  ihe  right  hand.  Then  center  truly  H,  but 
diftance  HA,  let  a  Circle  (NAM)  be  defcribed,  if 
it  be  only  a  Quadratic  Equation,  that  is,  if  the  Quan¬ 
tity  S  be  not  had. 

But  if  S  be  had,  and  it  be  —  S ,  then  farther  in  this 
Line  A  H,  both  ways  produced,  mult  be  taken  -on  the 

lO  c 

one  fide  A  I  =  L ,  and  on  the  other  fide  A  K  =  ; 

and  a  Semicircle  being  defcribed,  whofe  Diameter  I  K, 
mult  be  ereded  A  L  perpendicular  to  A  H ,  which  may 
meet  this  Semicircle  (ILK)  in  the  Point  L. 

But  if  -j-  S  be  had. ,  there  muft  moreover  in  ano¬ 
ther  Semicircle,  whofe  Diameter  is  A  H,  be  infcribed 
»4'AZ  =  AL  found. 

•  -  . 

,  \ 

A  Circle  therefore  defcribed,  palling  through  L,  if 
it  be  —  S  ,  but  through  Z,  if  it  be  -j-  S ,  ‘will  cut  or 
touch  the  Parabole  in  as  many  Points,  as  the  Equation 
will  admit  Roots  ;  from  which,  if  Perpendiculars  be 
demitted  to  the  Diameter,  all  the  Roots  of  the  Equa¬ 
tion,  as  well  true  as  falfe,  will  be  had :  Of  which,  the 
true  (as  NO)  will  fall  to  the  left  hand,  and  the  falfe 
(as  M  O)  to  the  right  fide  of  the  Diameter,  if  in  the 
Equation  be  had  —  p :  But  contrarily,  if  be  had  there 
—  p ,  the  true  (as  MO)  will  fall  to  the  right ,  but 
the  falfe  (as  N  O)  to  the  left. 
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C  L  A  S.  VIII. 


De  ALquationibui-  Cubicis ,  Quadrato-quadraticis , 
fub  omnibus  grad'd  us .  Parodtcis  a  (ft  [l  is ;  vel , 
Aiquatiombus  trium  &  qrntuor  Dimenjionum ,  in 
quibus  nullus  deficit  Terminorum. 

Ujus  quidem  cenfus  iEquationes  ad  odo,  illius  verb 
ad  fexdecem  formulas  reduci  poffint. 
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Qf  Cubits  and  Biquadratic  Equations,  ajjyy,*„ 

alt  their  Parodic  Degrees  ;  or ,  of  Equations  of 
three  and  four  Dimen  Rons,  in  which  neither  of  their 
Terms  is  wanting , 
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I  Deferibatur  itaque  Parabola  (NAM),  enjus  La- 
tus  Red um  lit  L  (  ceu  1 ) ,  Axifque  (ay);  ad  quern 

ordinatim  applicetur  reda  B  A=  P,  occurrens Para- 

r  *  .  \  s,. 

bol®  in  B  &  A  :  Ex  pundo  A  ( puta )  ducatur  Dia¬ 
meter,  vel  Axi  parallela  (A  y)  ;  in  qua  fumpta  ( AD=b, 

Lj  p2 

hoc  eft,  A  b  =  — ,  &  b  c  =  -— -  ,  decrfiim  continuo 

2  o  L 

verfus  y  funt  collocandve.  Turn  exinde  (a  Pundo  c,) 
oportet  facere  c  D  =  — -  ,  eamque  quidem  ulterius 

2  L. 

deorfum  verfus  y  collocare,  li  in  iEquatione  habeatur 
— -  q  ■,  furfum  verb ,  verfus  alteram  partem,  fi  habea¬ 
tur  ibi  -f-  q,  inventumque  erit  Pundum  D.  A  quo, 
erigatur  perpendicu laris  ad  A  y,  reda  (DH  =  d,  h.  e.) 
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D  e 


P 


&  ef 


,  ad  finiltram  continuo  collo- 

pq 


4  '  16  L 

candaj.  Turn  a  Pundo  f,  oportet  facere  £  g  =  ~ , 

eamque  exinde  ulterius  ad  finiltram  collocare ,  IT  in 
TEquatione  habeatur  —  q;  ad  dextram  vero  fi  -\-  q. 

Denique  ex  Pundo  g,  oportet  facere  g  H 


214’ 


eam¬ 


que  ulterius  exinde  ad  finiltram  collocare,  fi  in  Atqua- 
uone  p  &r,  iifdem  fignis  lint  adfedae  •  ad  dextram 
vero  exinde,  fi  diverfis ;  inventumque  erit  Pundum  H, 
five  Circuli  centrum.  Quo  invento,  &  connexa  HA, 
oportet  ex  Centro  H,  Circulum  (NAM),  deferi- 
bere,  cujus  Semidiameter  fit  H  A,  fi  iEquatio  tantum  Cu¬ 
bic3  merit,  hoc  elt,  fi  non  habeatur  Quantitas  S. 
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-I-  K=b=AD-  f  1- 


'  I 

Let  a  Parabole  (NAM)  therefore  be  defer ibed,] 
whofe  Latin  Rettnm  L  (or  1),  and  Axe  (ay);  to 

which ,  ordinately  apply  B  A  =  \  ,  meeting  the  Pa¬ 
rabole  in  B  and  A  :  From  the  Point  A  (  foppofe  )  , 
draw  the  Diameter,  or  a  Parallel  to  the  Axe 
(  ^z,.  Ay);  in  which ,  ^let  be  taken  (A  D  =  b,  t.  e.) 

Ab  =  -  ,  and  b  c  =  -|p  placing  them  both  always 
downwards  towards  y.  Then  from  thence  (from  the 
Point  c,)  make  cD  =  -^-,  placing  it  indeed  yet  far¬ 
ther  downwards  towards  y,  if  in  the  Equation  be  had 

_ q  •  but  upward  ,  towards  the  other  fide,  n  be  had 

1  q  and  the  Point  D  will  be  found.  From  which , 
Point ,  ered  perpendicular  to  Ay  (DH  =  d,i.e.J 

De  — ±y  and  ef=^y,  both  which  place  always 

to  the  left  hand.  Then  from  the  Point  f ,  make 
fp.  __  placing  it  from  thence  farther  to  the  left, 

if  in  the  Equation  be  had  — q ;  but  on  the  right,  if  -f-q. 

*  ‘  X  » J  ■  • 

Laftly,  from  the  Point  g,  make  g  H  —  -  ^ »  placing  it 

thence  farther  to  the  left  hand,  if  in  tne  Equation  p 
and  r  are  affeded  with  the  fame  Signs ;  but  to  the  right 
hand  from  thence,  if  with  divers;  and  the  Point  H,  or 
the  center  of  the  Circle,  will  be  found  :  Which  found, 
and  H  A  conneded ,  center  H ,  Semidiameter  H  A ,  let 

the  Circle  (N  A  M)  be  deferibed ,  if  it.be  only  a  Cuoic 
Equation,  u.  if  the  quantity  S  be  not  had.  But  j 
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Aft  fi  habeatur  S,  &  fit  —  S,  oportet  items  in 
hag  liijea  A  H  ,  product;}  ytrinque ,  ex  una  parte  ft- 


•--  Lv  3  deferi- 


9  mere  A  I  =  L ,  6?  ex  altera 

l  !  [  toque  Semicirculo ,  cujus  Diameter  I K,  erigere  A  L 
ad  A  H  perpendicularem ,  qua  occurrat  huic  Semicir- 
culo  (ILK)  inpunftoL, 

Quod  Ii  vevo  habeatur  -r  S  oportet  infuper  in 
alio  Semicirculo,  cujus  Diameter  fit  AH,  inferibere 


12 


A 2  ==  AL  invents . 


Circuits  igitur  deferiptus,  tranfiensper  L,  fi  fit — -S ; 
per  Z  verb,  11  fit  -j-  S,  fecare  vel  tangere  pofilt  Para- 
bolam,  in  tot  Punftis,  quot  -Lquatio  diverfas  .admit  tet 
Radices  \  e  quibus  li  ad  Diametrum  (A  y)  demittantur 
Perpendiculsres ,  habebuntur  omnes  AEquationis  radi¬ 
ces,"  tarn  fains,  quam  vers,  Quarum  quidem  vers 
( ut  NO)  ad  finiltram  partem  Diametri  cadent ,  & 
falls  (ut  IvlO)  ad  ejus  dextram,  fi  in  Aiquatione 
habeatur  p  ;  Sed  contra,  fi  habeatur  ibi  -f-  p ,  vers , 
quidem  cadent  ad  dextram  (ut  M  O),  falfas  verb  (ut ! 
N  O)  ad  finillram, 
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But  if  S  be  had,  and  it  be— .S,  then  mu  ft  there  be 
farther  in  this  Line  A  H,  both  ways  produced,  taken  on 

■  '  '  •  $ 

the  one  fide  A I  —  L ,  and  on  the  other  AK  =  7-;  V 

L  i 

and  a  Semicircle  being  defer! bed,  whofe  Diameter  1  K,l 
muft  be  erefted  A  L  perpendicular,  to  A  H  ,  which  may  j 
meet  this  Semicircle  (ILK)  in  the  Point  L.  j 

But  if  S  be  had  ,  there  muft  moreover  in  ano¬ 
ther  Semicircle,  whofe  Diameter  is  AH,  be  infer  bed 
A  7.  =  A  L  found. 

A  Circle  therefore  defended,  whofe  Center  H  paf- 
fing  through  L  if  it  be  — S  ,  but  through  2  if  -|-  S, 
will  cut  or  touch  the  Parahoie  in  fo  many  Points,  as 
the  Equation  will  admit  diverlity  of  Roc  t  >  ;  from 
which ,  if  Perpendiculars  be  demitted  to.  the  Diame¬ 
ter.  (Ay),  all  the  Roots  of  the  Equation,  as  well  faife 
as  true,  will  be  had :  Of  which,  thofe  truly  which  are 
true  (as  N  O  )  will  fall  on  the  left  fide  of  the  Dia¬ 
meter,  and  the  faife  (as  MO)  on  the  right,  if  in  the 
Equation  be  had  —  p  :  But  on  the  contrary,  if  it  be 

MO),. but  the  faife  (as  N O)  on  the  left.  <  f 
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•  Tit  manum  de  Tabula  ^  quandoquidem  raethodumqua  ad 
Regulam  Catholicam  exquirendam  ufus  fum,  (qu6  irapen- 
ii us  demiraretur  Mathematicoruni  vulgus,  &  .ncnnullos 
altioris  fubfellii  fufpenfos  teneam)  quali  occultura  quoddam 
myfterium  preliiiTe,  inanimo  erat. 

/•  / 

Apnd  Diophantum  enim ,  aliofque  quani  plurimos,  qua 
Veteranos  qua  Neotericos,  fepiufcule  artem  celare  (quod 
maximara  a  item  autumant)  confuetudinem  invaluiile  non 
ignoro.  Et  hoc  quidem  de  mduftri4  feciile  ftatueram,  ut 
Tyronibus  (in  quorum  ufum  folum  h*c  exarata  funt,  & 
quibus  fobs  hac  in  re  confultum  eft)  vqluptatem  illius,  pro- 
prio  Marte,  inveftigandie,  non  pneripiam.  Diu  quidem 
multiimque  animo  revolvi,  quid  agerem  •,  anxius  hserebam, 
&  quo  me  verterem,  plane  nefciebam.  Tandem  vero  (die- 
bus  haud  paucis  elaplis)  fufcepto  confilio  non  ftare,  fed  a 
propolito  refilire  decrevi  :  Et  k  fententia  priore  ideb  dece- 
dere  vifum  eft,  nempe  qubd  voluptatem  quam  a  fontibus 
Geometricis  haurire  expe&arent  Tyrones,  cruciatns,  inter 
inquirendum  (rebus  etiam  non  Temper  aufpicatb  fucceden- 
tibus) ,  minime  compenfaturos  fufpicabar.  Ab  illis  igitur 
mihi  gratias  habitum  iri  perfuafum  habui,  fi  eos  tanto  onere 
levarem,  tantifque  ex  arabagibus  &  Mseandris  manuduce- 
rem,  methodum  ipfam,  qua  Regulam  Generalem  ipfe  ex- 
cogitavi  &  comperi,  breviter  perftringendo. 


Ssepe  numero  admirari  folco,  quibus  mediis,  five  vefti- 
giis  in  Aiquationibus  Cubicis  &  Biquadraticis  (quibus  ie- 
cundus  Terminus  deeft)  ccnftruendis,  infiftebat  Cartefius. 
At  tantum  non  obftupui,  faltem  non  fatis  mirari  potui,  quo- 
modo  egregio  illo  viro  (quo  nihil  majus  habet  orbis  Geome¬ 
tries,  tanto  ingenii  acumine  &  perfpicacitate  imbuto,  ut 
omnes  in  fui  admirationem  meritb  rapiat) ,  tarn  portentofa 
&  rara  (ad  hanc  rem.  fpe&antia  )  perfpicienti,  etiam  alia 
ejufdem  faring,  &  perfpe&u  quidem  seque  facilia  non  de- 
prehendifle  contigiSlet nempe,  quod  non  aeque  Parabolx 
cujufvis  Diametrum  ac  Axem  animadvertiflet.  Si  enim  a 
Puncto  quovis  intra  vel  extra  Parabolam  pofitione  dato 

Cir 
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And  here  I  had  determined  to  put  a  period  to  this  Trad, 
intending  to  fupprefs  the  Method,  by  which  I  came  in  pro- 
fpeft  of  the  General  Rule ,  and  to  referve  it  as  fome  choice 
Secret  5  to  the  intent ,  that  the  meaner  fort  of  Mathema¬ 
ticians  might  be  rapp’d  into  admiration,  and  that  I  might 
detain  fome  others  of  an  higher  form  in  iufpence : 

It  being*  an  ufual  thing  with  ‘Diop  bant  us,  and  very  many 
other  Veterans  as  well  as  Neoterics ,  to  conceal  their  Art, 
which  they  look  upon  as  the  greateft  point  of  Art.  And 
this  truly  defignedly  I  had  determined  to  do,  that  I  might 
not  anticipate  that  pleafure,  which  Tyro’s  (tor  whofe  me 
and  fake  only  all  is  done  what  I  have  done  )  might,  by  their 
own  induftry,  find  in  its  fearch  very  much;  and  a  long 
while  concerned  I  was,  and  at  a  Hand  what  to  do,  either  to 
Conceal,  or  difeover  it:  At  length  (tho  long  firit)  I  re- 
folved  notito  Hand  to  my  former  determinations,  but  to  make 
adifeovery ;  and  that’ which  fwayed  and  prevailed  with  me  ' 
molt ,  was ,  That  the  pleafure  which  Tyro's  might  expect  •- 
whiles  bufied  in  its  Inquelt,  I  fufpefted  might  not  make  them 
k  fuitable  compenfation  (things  not  always  fucceeding  ac¬ 
cording  to  their  expectation )  for  the  pains  they  might 
fuftain  in  its  fearch.  I  conceived  therefore  I  might  do  them  i 
an  acceptable  office ,  if  I  Ihould  eafe  them  of  fo  great  a 
burden,  and  lead  them  out  of  thofe  Mazes  and  Labyrinths, 
in  which  they  might  be  toyled,  by  difeovering  that  Method 
by  which  I  my  felf,  found  oufthe  General  Rule. 

I  have  oftentimes  wondered  what  Mediums  JDes  Cartes! 
ufed  in  the  finding  out  of  the  conit  ruction  of  fuchCubicand 
Biquadratic  Equations,  wherein  the  fecond  Term  is  wan¬ 
ting  :  But  I  wondred  much  more,  that  fo  excellent  a  Man 
(than  whom  the  Geometrical  World  hath  none  greater,  one 
endued  with  fo  great  lharpnefs  of  wit  and  perfpicacity.tbat 
he  defervedly  becomes  the  wonder  of  all) ,  feeing  and  fin¬ 
ding  fuch  wonderful  rare  things  as  (touching  this  bufinefs) 
he  did,  ..Ihould  not  have  been  fo  happy  as  to  fee  and  find  other  , 
'things  alfo  of  the  fame  nature,  and  altogether  as  obvious; 
viz..  That  he  had  not  as  well  confidered  the  Diameter  of  a 
Parabole,  as  its  Axe ;  for  if  it  had  been  his  hap,  from  any 
Point  within  or  without  cany  Parabole  given  inPolition,  to 

have 
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Circuium  tain  per  verticem  Diametri  cujufpiam  pofitione 

fimiliter  datse,  quam  per  verticem  Axis  tranfeuntem,  de- 

fci  ipfifle  i  &  Operationem  quam  ad  Axem  ad  Diametrum 

applicuifie,  fors  dediflet ;  rein  (de  qua  quimmus)  acuteti- 

eille,  nempe  Regulam  Generalem  ad  iEquationes  omnes 
— .  oi  _ affe&as  conftru- 
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have  defcribed  a  Circle,  palling  as  well  through  the  Vertex 
of  any  Diameter,  (given  likewife  in  Poiition)  as  through 
the  Vertex  of  its  Axe,  and  had  applied  that  Operation  to 
the  Diameter,  which  he  did  to  the  Axe,  he  could  not  have 
miffed  that  mark  which  we  aim  at,  vik.  have  found  a  Me- 
thod  for  the  conftrudion  of  all  Cubic  and  Biquadratic  Equa¬ 
tions,  howfoever  affeded,  as  we  have  found.  What  the 
reafon  might  be,  he  had  no  refped  unto  the  Diameter,  I 
know  not }  but  (begging  his  pardon)  I  humbly  conceive, 
This  molt  excellent  acute  Man  (I  cannot  fay,  was  ignorant 
of,  but)  took  not  into  his  conlideration  a  certain  propriety 
of  a  Parabole,  (than  which  none  could  fo  aptly  have  fuited 
his  defign)  which  if  it  had  been  his  hap  fo  to  have  done ,  no 
doubt  (he  ufmg  the  fame  Mediums  which  I  am  about  to  difco- 
ver,  when  he  amufed  the  World  with  fuch  rare  Inventions , 
and  things  never  before  heard  of)  he  could  not  but  with  grea* 
teft  eafe  have  made  a  full  difcovery  of  the  Vniverfal  Rnle. 
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De  tf\egnld  Generali  inVeftigandd. 

I  a  pundo  quolibet  (puta  H)  polltione  dato,  intra 
vel  ('extra  quamlibet  Parabolam  datam ,  &  fub 
eodem  Plano,  deferibatur  Circulus,  tranfiens  per 

Verticem  ^  Diarnetri  ^  pofitione  datae,  fecans  Pa- 
rabolam ,  in  i ,  2 ,  3 ,  feu  4  Pundis  3  &  abs  ipfis  demit- 

;  tantur  ad  |^iametrura  \  Perpendiculares  3  non  folum 

loranes  iEquationum  formulae  ,  quartum  gradum  non  exce- 
1  dentium  elucefcent  3  fed  ad  ipfas  Conftruendas  Regulae 
poffint  elici.  Enimvero , 

V 

f  A  c*  m  • 

Si  £  Pundo  H  (  pofitione  dato , )  demittatur  ad  j  ^lg- 

>  Perpendicularis  H  D,  erunt  D  H  ,  AD,  pofi- 

i  - 


s 


metnim 

tione  limiliter  datae. 

_  /  N 

\  >  %  7  ’ 

Et  fi  a  vertice  Diarnetri  A ,  (  Fig.  50.)  ducatur  A  B  $ 
|DH3  erit  B  A  pofitione  data. 

t  .  »  * 

Pro  varia  pofitione  Pundi  H  liquido  conftat,  Pundum 
|D ,  citra  vel  ultra  <  oiametri  \  vert*cem  cac^ere  polfe. 

•x  . 

Omnes  varias  pofitiones  Pundi  H,  fupervacaneum  efiet 
exponere  3  unicam  tantum ,  inftar  omnium  proferam ,  & 

'  in  exemplum  dabo  3  nempe. 

Fingatur  Pundum  H,  ad  laevam  ^Q^Smetri  ?  pofitione 
dari  3.  &  Pundum  D  citra  eorundem  vertices  cadere. 


Fig.^o.' 
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Fig. 


The  manner  of  finding  out  the  General  (Rule. 

F  from  any  Point  ( as  H  )  given  in  pofition ,  either 
within  or  without  any  given  Parabole ,  and  on  the 
fame  Plane  be  defcribed  a  Circle  ,  palling  through 

C  A  vp  t  , 

.  it  *ts  i  Diameter, \  ^'iven  *n  P°^on’ 

Cutting  the  Parabole  in ,  i ,  2 ,  3 ,  or  4  Points j  and  from 

them  be  demitted  Perpendiculars  to  the  i  Diameter  S  as 

all  forms  of  Equations,  not  exceeding  the  fourth  degree,  fo 
Rules  fortheir  Conftruftion  may  ealilybe  had.  For , 

If  from  the  Point  H,  (given  in  pofition)  be  demitted 

iHD,  Perpendicular  to  the  $ Diameter,  thcn 
A  D ,  be  given  in  pofition. 

And  if  from  the  Vertex  of  the  Diameter  (A)  (Fig.  50.) 
Ibe  drawn  AB  $  D  H,  then  will  BA  likewife  be  given  in 
’pofition. 

s  *  ■■  '  1  , 

According  to  the  various  pofition  of  the  Point  H ,  it 
is  evident ,  that  the  Point  D ,  may  happen  below  or  a- 


Fh 


bove  the  Vertex  of  the  j 


Axe. 
Diameter 


i 


1  / 

It  were  needlefs  to  fet  do  vs  n  ail  the  diverfe  pofitions 
of  the  Point  H j  I  lhall  inftance  in  one  only,  for  all ,  viz.. 

Let  the  Point  H ,  be  fuppofed  to  be  pofited  towards 

the  left  fide  of  the  ^  Dhmeter  \  and  the  Point  D  top£ 
fall  below  either  of  their  Vertex’s. 
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Laftus  Reft.  =L,  given. 


X  X  x 

AD  =  b? 


^  given  in  pofition. 


AD! 

b2 


D'H*=  HA* 

<r  =ha2 
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MO  =  x. 

XXX 

MO  ::  M  .  AO. 
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HP*+PM*  =  HMl 

b*  ■ -j-  d* £1  —  ~£~  4"  XM~  2  d  x  —  H  M*i  reduced, 
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Latus  Reft.  =  L ,  dat. 

N  -  -J, 

B  A  =  a; 

AD  =  bS'  pofitione  data. 
DH  =  d\ 


5AD’-f  DH*== 

i  bl  4.  d*  = 


=  H  A*. 
HA2. 
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NO  =  x. 

NO  —  (OF,u)  B  A  =  (N  F,  u)  OR. 
x  —  a  =  OR. 

$L  .NO  ::  OR  .  AO. 

.  x  x — a  .  ^  —  Tr—AO. 
AD  <s>  AO—  (DO,u)  HP. 
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WO—  (OP,  u)  D  H  =  P N. 
x  —  d  =PN. 
dz-j-x*  —  2dx=PN*. 

H  P*  P  N*  =  H  N*. 
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Fig.  50. 


Fig.  50. 
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b»-|~dl4--—  —  2-a-_ +  al  x*  +  2^a  b  x, 
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Hinc  (per  §  14,  utriufque  Seriei,)  liquido  conftat ; 
fi  pro  Homogeneo  comparationis,  fingatur. 

1.  b*-|- d2=H  A*  =  Q.- Rad.  turn  b*-J-da  evanefcere, 

refiduamque  /Equationem  ( Multiplicatam  in  x  •>  ] 

ad  Cubicam ,  (  qua  quidera  terminus  fecundus  deficiet 
in  prinia  Serie ;  nullus  verb  m  fecunda  )  deprimi. 


2.  b*-[-d2±4=  Q;  Rad<  tum  etiam  eva‘ 

L  1 

nefcere  ,  refiduamque  iEquationem  in  quarto  gradu 
fubfiftere ,  hoc  eft  fore  Biquadraticam ;  qua,  in  pruna 
ferie  ter minum  fecundum ;  nullum  vero  termmorum , 
in  fecunda ,  deficere  continget. 

/  ,  '  • »-  V  7  '4. f  * 

Quomodo  autem  in  figure  conftrui  poflit  b2  -f  d2 

+  —  =  Q.  Rad.  paucis  expedire  oper«  erit  pretium. 

L 

*  V 

■  ,  V  “  •  '  . 

.  r  * 

Defcribantur  duo  diverfa  paria  Parabolarum ,  in 
quarum  altero  (pari,)  (nempe,  ut  in  Fig.  14,15.) 
lint  AD,  DH  fimiles  &  fimiliter  polite ,  ac  in  Fig. 
r3  •  in  altero  vero  (nempe  ut  in  Fig.  51.  52.)  lint 
BA,  AD,  D  H  fimiles  &  fimiliter  pofit<e ,  ac  in 

Fig.  50.  Jam, 


*  » 

Si  a  Venice  ^‘smetri£  erigatur  ad  AH  Per- 

pendicularis  AL  =  V  vel  (quod  perinde  eft,)  fi 
in  linea  AH,  produ&A  utrinque,  ex  una  parte  fumatur 
A I  =L,  &  ex  altera  parte  AK  =  — ,  orietur  AL2 


1 

V 


Et 


Fig. 
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Hence  it  is  manifeft,  (by  §  14  of  both  Series’s  \ )  if 
for  the  Homogene  of  the  comparifon,  be  fuppofed , 

/|  i .  b*— j—  d*=  H  A*=  Q_.  Rad.  then  b*-j-d4  will  vanilh, 
and  the  remaining  Equation  be  deprefled  (being  Mul¬ 
tiplied  into  — to  aCubick;  in  which  the  fecond 

term  will  be  wanting  in  the  firft  Series ;  but  none  of 
the  terms,  in  the  fecond. 


i  I  2.  b'  -f  d*  ±  -  =  Q.  Rad.  then  b1  -\~  d2  will  vanilh, 

(as  before,)  and  the  remaining  Equation  to  fubfift  in  the 
fourth  degree,  that  is,  will  be  a  Biquadratic;  where,  in 
the  firft  Series,  the  fecond  term,  but  in  the  fecond  Series, 
neither  of  the  terms  will  happen  to  be  wanting. 

Howb*4-d2±  —  may  be  made  =  Q.  Rad.  I  will 
briefly  Ihew. 

I  X  '  ,  /v 

,  I  ,v 

Let  there  be  defcribed  two  divers  pairs  of  Paraboles ; 
in  the  one  of  which  (as  in  Fig.  14,  i5.)let  AD,  DH  be 
like  , and  a  like  pofited,  as  in  Fig.  13  •  but  in  the  other 

pair  (as  in  Fig.  5 1 . 5  2.)  let  B  A,  A  D,  D  H  be  like,  and 
a  like  pofited,  as  in  Fig.  50.  Now , 


..  If  from  the  Vertex  of  the  ^  Qjgmcter^  be  erefted 

to  A  H  a  Perpendicular  A  L=y  or,  (which  is  all 

oiTthe  onefide^AI  -*1’  both.ways  Produced,  betaken 
on  tne  one  iide  A 1  _  L ,  and  on  the  other  fide  A  K  = 


,  then  will  A  V  —  J 


A  a 


And 


.  ✓ 


/  . 


i  '  1  1 


_ 


■  s 


m 


L  «48  ] 

Et  HAM-AL*  =  HL* 

b* -j-  dl  >4“  ^  =  Q_*  Rsd . 


\ 


q.  e.  f.  i 


2.  Si  Diametro  A  H ,  defcribatur  Semicirculus ,  in 
quo,  vel  infer  ibatur  AZ=V£T,  vel  (quod  idem  eft) 
fummatur  A  Z  =  A  L  ( fupra  (k)  invents?)  orietui 


•«  iAZ*  =  — • 


Et 


AH*  —  AZ*  =  HZ* 
b*+d»~-?=Q. 


V  .  ' 


q,  e.  f.  2. 


Km 


Tran fy. 


34  =  5 


Series  prima  continuata. 


iS 


16 


—  jk_- 2Lbx* 
”  -j-  Lzxz 


2  L^dX _  +  JL  .  In  ?1 


1? 


8 


,34= 


Tranfp. 


*5 


x6 


L* 


in  L\  & 


L* 


x 


4%  —  aLbx*  —  2L*dx(+S)  =o. 
J-  L*. 

.  1  .  . 

-  —  2Lbx*  — 2L3dx=o^  in—. 

2  ,  T  2  2  - - - — —  X 

-bl^x1  L 

- -  ' 

■  L* 

x3  >k  —  2Lbx—  2  L2d  =  o. 

-j-  L*  x. 


Series  feainda  continuata. 

*  <2  a  \3  - 

7=  -=--1- a  x*4'2Labx(?  o 
1  *  L  —  2  L  b  —  2  L  M  >  =  ±  ^  j  in  Vy  &?; 

~h  L2  — F~  C  L19  . 


La 


X‘ 


2 ax3  -V'a*x,-h2  Labx  (7S)£ _ 

• — 2Lb  —  2L2d 


17 


’X 


V 


[  «48  ] 


47 », 


m 


n 


<  H  A* -f“  A  L*  =  H  L* 

And|b,+d,+  ii  =  afcd>w.w.d. 

2.  If  on  the  Diameter  A  H  be  a  Semicircle  defcrib’d, 

s 

and  in  it,  either  infcribed  A 2  =  V  £7  >  or  (which  is 
the  fame  thing, )  made  A  2 = A  L  above  (§  k)  found, 


then  will  A  2 *=— . 

L 


AH2  —  A2*  =  H2* 


And 


bH-d1 


V 


QJR.ad. 


T) 


w.  w.  d. 


I 


'^io1 5 


Tranjp.  I  x6 


The  firft  Scries  continued. 


—  2Lbxl+^j^=(±pj)  in L*, and 
L  '  H-L2x*  L  L  ' 


M=  S  1 17 
18 


JLT 

X4^c — 2Lbx*-j-2L*dx  (”.S)  =0. 
+  L1  x*. 

^  * 

?!  2Lbx»  +  2l>dx 

Li  ^  -j-L*'x1  li  7  x 

L”  ' 

X3^c—  2Lbx+2,L*d  =  o. 

-j-  L*  x. 


14  =  / 


14 


x4  ,  2 ax3 


IS 


The  fecond  Series  continued. 
2Labx 


Tranjf, 


16 


— -l-a*x*  —  2Labx7 

v  —  2L  b  H-  2  L1  d  >  r_~  i  —  •  in  L%  and 

H- L*  lz  j  ^ 


x44-2ax5-j-a2x* — 2Labx  (  +  S)  =  o. 

2  L  b  -j—  2  L1  d 
+  L2  'y 

Aa  2 


17 


? 


/ 


\ 


1  V 


J4  — S 


17 


C  *49  1 


^-J  +  a*xMj2Labx 

L*  '  T  u  2  A 


IS 

zz  o ;  •  in  — . 
7  x 


8 


i4==r 


X* 


2ax*-j~a*  x -(-2 Lab 
—  2Lb — 2LM 


=  o 


V 


Qbfsrv.  1 


In  <±/£quatiombHi  Conftruendis. 


1.  Cubicis,  ubi  terminus  fecundus  ^  aderit  ^  ^rcu^um 


I  quidem  per  Verticem  |  ^iametri.  £ 


2.  Biquadratic^  verb  per  extremum  quidem  L,  redae 
S  '  . 

lariter  ^  II  in  i^quationc  habeatur 


A  L  =  V  f,  (  i  vertice  \  ^etri  |  =>d  H  A  Perpendicu- 


Ob  fir  v, l 


S. 


*  t 
Per  extremum  verb  ■  Z ,  red#  A  Z  =  —  ,  in  Semicir- 

f"  A  Yl  Q 

culo  ( cu  jus  diameter  fit  HA,)  a  vert  ice  |  Diametri  ^  ^ 

infcripts ,  fi  ibi  habeatur -}-  S  oportere  tranfire ,  Quae 
omnia  ab  iEquationibus  (  16, 1  &)  patent. 

*  1  ‘  s  •’  *  -v 

Si  HEquationis  cujuflibet  propofitae  figna,  quae  quidem 
in  fecundo  &  quarto  termino  reperiantur ,  mutentur, 

(  quae  in .  tertio  verb  invariatis , )  diverfa  quidem  a  pro- 
pofita  evadet  iEquatio,  eafdem  cum  ipfa  habens  radices*, 
quarum  quae  in  una  iEquatione  funt  vers  ,  in  altera  eva- 
dent  falls',  &  contra  •,  &C  confequenter  utrique  conftruendae 
ipfa  eadem  Regula  (quaecunque  fuerit)  infervire  necefle  eft. 

Patet 


[  >49  3 


14=5 


L* 


x 


Obferv.i 


17 


18 


x  I  _Ua>  xl—  2Labx 

L1  _lLb+2L2d 

-1-L^  ,  u~ 

L2 

X3  _l.  2  a  x*  -f-  a2  x —  2  L  a  b 

_-2Lb  +  2L*d 

+'L»: 


;  4 


(  * 


=  o. 


r  i 


/ 


i . .  Cubic ,  where  the  fecond  terra  is  ^  not  wanting 


Obferv.2 


In  the  Conftriittions  of  Equations. 

wanting  ? 

w  not' wanting  5 

the  Circle.,  mull  pafs  through  the  Vertex  of  the 

Axe.  ? 

Diameter.  > 

2'  Butin  Biquadraticks ,  through  the  Point  L  ,  ofthe 
Right-line  AL  =  V  j!  ( from  the  Vertex  of  the 

X  to  H  A  Perpendicularly  erefted,)  if  in  the  Equa- 
meter  S 

tion  be  had  ■ —  S. 

But  through  the  Point  Z,  of  the  Right-line  AZ  =  V 
4,  infcribed in  a  Semicircle  (whofe  Diameter  is  H  A,) 

c  \Tortpv  nf  the  5  T  if  be  had  -|-  S. 

from  the  Vertex  ot  tne .^Diameter  $ 

All  which  is, evident ,  from  Equations  46,18,:  &c, 

-  1  •  •  .. 

If  of  any  Equation  propofed  the  figns  be  changed ,  which 

are  found  in  the  fecond  and  fourth  terms ,(  toe  in  t  e 

third  remaining  unchanged,)  another  Equation  diftmd  from 

that  propofed  will  appear,  having  tne  fameRoot.v  ithi  t , 

of  which,  thofe  which  are  true  in  the  one  Equation,  will  be 

falfe  in  the  other }  and  confequently  the  fame  Rule  (  w  hat- 

foever  it  be , )  will  ferve  for  both  their  Conftrudions. 

1  '  1  his 


Fig  A  ^ 

s  750 


n 


H 


\- 


"'V  ' 


■ 


C  >50] 


V 


Patet  ex  comparatione  iEquationum  1 6 ,  1 8 ,  in  prima 
Serie ,  cum  16  ,  18,  in  fecunda  :  A  quantitate  enim  S? 
fieri  non  poteft,  ut  immutetur  (quam  non  ingrcditur ) 
Regular  quemadmodum  fufius  infra  patebit. 


S’  . 


1  , 


w  4  ■  -  r* 

De  invefiigandd  Reguld  micriqhe  zs£qnationum  formula 

Conflruenda  inferviente . 

Si  utriufque  Seriei  iEquationem  16 ,  18 ,  ( fupra 
inventam, )  cum  alia  fimplici  afTumpta  fimili  compare- 
mus ,  &  unumquemque  terminum  illius,  correfpondenti 
termino  hujus  adsequari  fingamus  j  Regula  Centralis  Tub 
involucris  Co-efficientium  latitans,  e  latebris  eruere  cogetur. 


Trimo ,  iEquationem  16  vel  18  (ubi  fecundus  terminus 
deficere  contingit,)  fupra  inventam,  cum  alia  fimili  & 
aequali  afTumpta  (qu&  fimiliter  fecundus  terminus  deficit) 
conferamus  •,  nempe. 


x4 %  —  2Lbx2 — 2LMx  (  +  S)  =o' 
-\-  L*  ;  ’ 

•x3  >fc  —  2  L  b  x  —  2  L1  d  .==  o. 


inventam. 


Comparandam  cum» 


x4*+qx*  —  qx  (  +  S)  =  o 


afTumpta. 


I-;-  ii 


21 


t*  q  x  —  r  =  o. 

Primo  fingamus, 

\  *  ' 

x3%— -qx  —  r  —  o. 
Jfc-qx'-rx  (  +  S)  == 


Z.  affiimptam. 

oS 


/ 


Ex 


s\ 


■  -  ■  i  ■  -  w.'j.  •  *-*-  —  — -  --•- •  '  _  » 

This  appears,  by  comparing  the  16  and  18  Equations 
in  the  firft  Series ,  with  the  1 6  and  1 8  in  the  fecond  • 
I  For  it  is  importable  that  the  quantity  S ,  ihould  make  any 
[change  in  that  Rule,  of  which  it  is  no  Part }  as  hereafter 
(hall  more  largely  appear. 


— 


■  y 


Of  finding  out  a  Rule,  ferving  for  the  ConflnicHon  of  each 

federal  form  of  Equations. 


\ 


.  *  '  >.  \  *  ^  V  ,  *  »  '  \  “ - 

if  we  compare  the  16  or  18  Equations  of  both  Series  s, 
with  another  affumed  fimple  and  alike j  and  fuppofe  each 
term  of  that ,  to  be  equal  to  its  Correfpondent  term  of  this  ^ 
the  Central  Rule ,  which  lies  hid  under  the  Covert  of  the 
Go-efficients ,  will  eafily  be  deteded. 


Firfi  Let  us  compare  the  16  or  18  Equation  before 
found  ,  (where  the  fecond  term  happens  to  be  wanting) 
with  another  like  and  equal  allumed,  in  which  likewiie 
the  fecond  term  is  wanting:  viz,-. 


16 


iB 


19 

20 


{ 


21 


X4  *  —  2  L  b  x2  +  2  L2  d  x  (  +.S  )  -  O 

1  L3 

X3^c  —  2Lbx-f-2L*d  —  o 

-h  L*. 

To  be  compared  with , 
x4  *  T  <1 x’ x  C-+S)  =0^  affiumed. 

x!^qx+r  =  0" 

Firft ,  fuppofe  we 


^  i 


fonnd. 


>  u. 


I 


r 

I  t 


X5>fc  —  qx-pr  =  o. 


,x4  *' —  q  x*+  r  x  C-hS)  =  °$ 


^  affumed. 


I 


[  ] 

Ex  hypothefi  liquet.  , 

j  .  ‘  : 

— 2Lb  +  L2  =  — q,  ejus  correfpondenti 
1  ratify.  1 23  J  L2-|-cj^2Lb* 


/. 


23 


2  L 


18 

2S 


) 


2  LJ 


24j  — =b=AD,  in  Axem. 

I  2  2L 

I  j 

2 1|  25 1  Pari  jure,  —  2L2d  = — r  ejus  correfpond. 

=  d  =  DH,  ad  Axem -L. 


2  L* 


I. 


I  -  / 


2 1 


27 


Confett<tr: 

Si  proponeretur  JEquatio  conftruenda. 

*  .  ■*  :  ^  v  \  \ 

x?  —  q  X  "  r  =  0. 

*  _qx2  +  rx  (+S)  =0. 


Orietur 


q  —  b  —  AD 
2L 


V 


te=d= 


Central. 


DH 


Secnndo ,  fingamus. 


X3  ;fc-|-qx —  r  =  o. 


V- 


x^-j-qx— iAA-h 


rXlGs>=o^  airumPtam- 


)  . 


Ex  hypothefi  pate. 


\. 


V 


18  —iS 
Tran  ft. 

jo.  ' 

2  L 


—  2  L  b +  L3,  =  +  q  ,  ejus  correfpondenti 
L*  —  q=  2  Lb. 

L  _  3., . 

2  2L 


b  =  AD,  in  Axem. 


/ 


28 


.Equo  jure,  -zl!d  =  -r,  ejus  correfp. 


/'  V  i 


-T 


g°  ~-z  —  d  =  D  H ,  _L  ad  Axem. 

2  L 


zL 


z 


Con - 


L  'S'.  J 


I_ A. 


j8  =  20|22 

Tranjp-  j  23 
24 

j8  =  20125 

51  I26 

2L1 


■ 

It  is  evident  by  our  fuppofition. 

—  2  L  b  -J-  L*  — — q ,  its  correfpondent. 
L2 -|- q  :=  2  L  b.  ‘ 

—  +  —  b*=  A  D ,  upon  the  Axe. 

2  2L 

-^v.  '  -  4  -  V'  ,  /  - 

•  ) 

i 

By  parity  of  reafon ,  2  L2  d  =  -j-  r. 


2 

b  v 


2  L: 


d  =  DH,  to  the  Axe. 


21 


*7 


24 

26 


20 

*9 


iJ  ■ 


Confettar •  i. 

„  1  ..  .!'•  ’  •  -  - 

If  the  Equation  propofed  Ihould  be, 
+ 


jxJ  %  — qxlr  —  o. 

\x4  — qx2±rx  (  +  S)  =0 


Then  will 


=  b=  AD 


2L 

:d  =  DH 


Central 


28 


18  : 
Tranfp. 
,30 

2L 

18  —28 

J2 

2 11 


2Q 

30 

31 

32 


3 


1  / 


2L1 

'  '  ■  ...  —  • 

■  ...  -  .  ■  ^  \  ! 

Secondly ,  fuppofe.  we., 

1  .  ■■  '  ■  •  ; 

x5*  +  qx  +  r  =0.  ^ 

.  ,  >  afiumed, 

x4  ^.x M"* r x  — °S 

♦  >  %  *  ,  t  *  — -  '/•  •  *" 

'  I*  ^  .  j  '  ‘  ■  -  ’  '  .*  -  y^ 

It  is  manifelt  by  our  hypothecs , 

'  '  >  ,  •  .  ■  ......  . 1 

_ 2  L  b  4- 15  =  +  q »  its  correfpondent. 

V  —  q=2Lb. 

1. _ l  =  b=  AD,  upon  the  Axe. 

2  \  2  L  *  * 

By  the  fame  reafon ,  -J-2L  d  =  -|--i  its  conc.p 
r  d  =  D  H ,  X  to  the  Axe. 


o  _ 


5  o  Jz 


B  b 


Con - 


» 

CO 

ctf 

> 

• 

34 

t  '  3 1 

33 

/ 

/ 

- 

-  -  » 

l6 

35 

s' 

co 

.  1  *  / 

36 

39 

37 

20 

38 

| 

35=37 

Tranfft. 

40 

L 

2  * 

39 

40 

41 

1 

i 

03 

II 

u 

<1 

5 

■42 

i-  m 


J  ' 


ConfeBdr. 


—  I 

Si  proponeretur  iEquatio  conftruenda 

‘  ^  - 

(  x3  A-  q  x  +  r  =  o. 

X4  >?C  ~i~  q  X2  +  r  x  (+  S)  =  o 


Orietur 


tn 


2L 


2L: 


b=AD? 
d  =  D& 


Central 


r  %  ‘  ^  •  * 

Quas  duo  Confedaria  quantum  Claffem  compleduntur, 


Secundo ,  Fingamus  in  Aiqnatione  1 6  vel  18  inventa, 
&  in  19,  20  aifumpta,  tertium  terniinum  etiam  de- 
ficere;  nempe,  ■  .  - 


Fig.  1  4. 

FiA\l 


x4  %  ( — 2Lbx2\  — 2L2dx(lS)  =  67 

,  .  ^  +V  )  "■  ?i 

x (=qx)  —  2L2d=o. 

Comparandura  cum , 

” —  r  x  (+S)  : 

—  r  =  o. 


inventam. 


°? 

£  aflumpta. 


'  '  '  ‘  ' 

Quandoquidem  ex  hypothefi  fupponimus  q  =  o ,  g°, 

—  2  Lb-j-L2  =0 ,  ejus  correfp.  (L*  =  2Lb,  vel) 
L  =  2  b. 

N 

—  =  b  =  AD,  in  Axem. 


Ell  autem  —  =  d  =  DH,  JL  ad  Axem 3 
(vide  §  25,26;  vel  §  32,  33.) 


Con- 


■ 


.  .  .  * 


C  >5*  3 


r.vH-.  .■ 


18  134 


31 


33 


T  V 

Conjettm  2. 

if'  .  ,  -  « 

If  an  Equation  propofed ,  were, 
X3  >j<  -|-  q^x  ±  r  =0. 


x4  ^  +  q  xs  ±  r  x  (  p  S  ) 

^  3 _ K  - 

Then  will  <*2  2L  ~~~ 

r 


»  .  • 


AD 


Central. 


2U 


d  =  DH 


Which  two  Confeftaries  comprehend  the  fourth  Clafs. 


20 


Secondly ,  Suppofe  in  the  19  and  20  Equations  aflu- 
med ,  the  third  term  (or  q)  to  be  alfo  wanting ,  viz. 


^rrjv 


16  55  Cx4>h  (— 2Lbx2,\ -l-2LMx  (±S)  = 


o 


18  36 


19  .  37 


J-L2  >  .  —,r>;c. 

X3^c  [ — 2Lbx \-\-i  L2d  —  o. 

\-\-U,  J 

— / 

To  be  compared  with 


s  i 


X 


— J— r  x  C S) 


f 


o. 


3  8  1x5  >fr  >fc 


o 


aflumed, 


35  —  37  39 

40 


Forafmuch  as  is  fuppofed  q  =  03  g‘ 
—  2  L  b  V 
(L2  =  2  L  b. 


o,  its 


l-o 


4i 


2  b. 


b  =  AD*  on  the  Axe 


»  ‘v-’’ 


found , 


"  t- 


"V  ! 


And 


2’J 


iW*  ,  ; 

2S,  2.6 a'njd 


.V 


32,  33*) 


Bb  2 


Cow- 


6 


Lu#*  * 


S, 


rtfgag* 


•T~  ■  : 


/-■ 


E  '• 


H' 


,  .  ft 


3^ 


4' 


42 


*,  \ 


*x  . 


l6 


18 


E  *5;  ] 


43 


tj 


Confetlar.  3. 


Si  proponeretur  jEquatio  conftruenda 


j"X3  ^  +  r  =  0. 

lx4  %5j«:  +  rx  (  +S) 


o. 


Fig.  10. 


Fig-  > 


S  33 


\ 


Orietur 


2  L: 


AD? 

'>  Central. 

dhS 


C  12 


44 


Term ,  Fingamus,  in  Aiquatione  16,  vel  18  invent^, 
8c  in  19,  20  aflumpta,  quartum  terminuns  (prater  fe- 
cundum)  deficere ;  nernpe. 


ij  > — 1 


[45 


x4  zjc  —  aLbx2( — 2L2dx)  (+S)  =0 

B  -I7  L2 

JX3  ^  —  2Lbx( — 2  L?-  d  x)  =  o,  hoc  ell 

“h  L2 

x1  >k  —  2Lbx  —  2  L  b  =  o. 

+  L2  +  L2 

~  /*?  )  <  .  . 

,  / 

'  Comparandum  cum 

C x4  +  q  x* #  (+S)=o. 


inventum , 


-oe~s*xaa*-~-  -  *  i-» 


4 


■ 


.x2  *  +  q 


0. 


alfumpta. 


48 


Primo  fingamus?i 


x2  >fc  — -  q  =  0. 

x4  —  q  X2  >j<  (  +  S  )  =  o. 


afiumptam. 


Ex 


mmh 


M* 


— 


(  , 


I  ... 
_ 


_  a.  / 

>5?  1  ' 


,8 

37 


43 


41 


42 


Con  felt ar.  3. 


If  the  Equation  to  be  made ,  were , 

x*  >K  sfc  ±  r  =  o. 

.X4  ^fc  ±rx  (+  s) 

L 


.FiV.  i  0. 


Then  will 


2' 

r 


=  b  =  A  D?  r 


C  Cent!  al. 


2lz 


=  d  =  DH 


s 


'  4 


v_/ 


Which  Comprehends  all  the  Equations  of  the  third 
Clafs. 


Thirdly ,  Suppofe  (in  the  16  or  i°>  Equation-found, 
and  in  the  19,  2oaflumed)  the  fourth  term  (befide.  the. 
fecond)  to  be  wanting ;  viz.. 


16 

18 


x4  ^ — 2  L  b  x’(+2  L*  d  x)  ( j.  S)  ==  0} 

H-iv’  ,  .  >  found,. 

—  2 Lb?  __0. 


,1^ 


4  \ 


AD,  in  Axem. 


Ex  hypothefT  etiam  liquet , 

o  =  q  =  2  L2  d ,  ejus  correfpond . 

g°,  d  =  D  H  =  o  •,  adeoque,  Pundtum  D  &  H  in  Axem 

eo-incidere. 

ConfeSlar.  4. 

*  .  ~  > 

Si  proponeretur  iEquatio  conftruenda , 
x*  ^  —  q  =  o. 

x4  ^  — qx*  #  (+S) 


Orietur<  2 


L  jl.1 

'  2L 


Fig 
Fig. 


>L  '  Central. 

o  =  d  =  DH\ 

^  "  •< 


C  > 


x2  >fc  -j-  q  —  o. 


Secondo  finge , 

1  '  A 


i  - 


x4  %  -|-  q  x2  ^  ( — S) 


Ex  hypothefi  patet , 


xLb+L^-fq.  1 
E  —  q  =  2  L  b. 

L  q 

r  —  A  =b  —  A  D,  in  Axem-  v 
1  21  ,  •  <-J  'l  - 

Eil  autem d  =DH=o,  &c.  (ut  fupra  §53.) 


' 


V  V 


x 


Con- 


44=  4^ 


C  »$4  ] 

It  is  evident  by  our  fuppofition , 


49  I  —  2  Lb-}-L4  = 

50  L4-t-q  =  2L  b. 


5 1  g% 


2  L 


b — A  D,  on  the  Axe. 


It  appears  likewife  by  the  fuppoiltion, 

44=4^  .5 2 1  0  =  q  =r  2  L*  d ,  its  correfpondent , 

52  53  |  g\a  =DH  =  o,  and  g°,  the  Point  D  and  H,  to  be 
.co-incident  on  the  Axe.. . 


-  Confetlar.  4. 

If  the  Equation  to  be  made ,  were 
x*  sfe—  q  =0  . 

:x^~qx2^(^S)  = 

<3  . 


3* 


54 


Then  win  ,<  2  4* 


b  =  AD 


DH 


Central, 


Secondly,  fuppofe 


5 

17 
2t 


55 


x*  iff  4.  q  =  o.  . 

■x+ q x* if?  (  —  S) 


_ .  r  affijmedh 

—  (J 


By  fuppofition  it  appears  9 

56 1  ~2  Lb-j-L3  =  ^j-.  q. 

57  L  — q  =  2  L  b. 

5  jS’  7  Tl  =  b  =  A  D,  on  the  Axe. 

59|Nowd  =  DH  =  o,  (as above  $13.) 


C  *55  3 


6o 


* 


'  V  _ 

‘  \  Confetvar.  j  * , 

%  ^ 

Si  proponeretur  iEquatio  conftruenda 

x2  >fc  -|-  q  =  o.  5^ 

x4  ^-|-qx2>K  ( — S)  =o.S 


Orietur 


^  ^  Si  Central. 
DH 


Quae  quidem  duo  ultima  Confedaria  omnes  iEquatio- 

num  fecundi  Claffis  formulas  compleduntur. 

"  /  •  ^  ' 


Fig.  3. 


Ai< 


Qumo,  Fingamus  in  iEquatibne  aflumpta  «  19, 
(cui  Aquatic  §  1 6  adxquari  n 


16  =  61 


upponitur)  quantitates 
turn  q  &  r  ( prater  p  )  deficere ,  nempe  , 

6 1  I  x4  *  *  *  —  S  =  o  aflumpta. 

62  I  Ex  hypothefi  q  =  o  3  g°,  — 2  L  b  -j-  L 
correfpondenti  3  & 

(  L2  =  2  L  b ,  vel)  L  =  2b. 

0  —  -b  =  AD,  in  Axem. 


o,  ejus 


gl 


6 1  66 


Eft  autem  d  =  D  H  =  o,  &c.  (ut  fupra ,  §  53.) 

-  •  t  .  '•*  ’  1  < 

■*  ^ 

Confettar.  6.  r  : 

Si  proponeretur  iEquatio  conftruenda , 


x1  %  *  — S 

~  •  .  1—  _=  b  =  A  D 

Orietur  <  2 

o  =d  =  DH 


Central. 


-J: 


Confedaria  5  &  6 ,  primam  iEquationum  Claflem 
concludunt. 

Hademis  de  Regula  Cen trail  inveftiganda,  ubi  fecun- 
dus  terminus  continuo  deficit. 

/  -  Secwido , 


Fig.  4. 


_ 


L  «S5  ] 


59 


16  =  61 

Trafp, 

«? 


61 


be 


ConfeBar.  5. 

If  the  Equation  propofed  to  be  made , 

=  v  l  „ 

x4*-]-qx2*  (- 


_q  _ 


Then  will<  2  5/5  2L 


Central. 


o  = 


Which  two  laft  Confedtaries  comprehend  all  the 
forms  of  Equations  in  the  fecond  Clafs.  ",  ' 


*  •  *  _  .  V  •  .>  -V  ^  v  *•"  *  ~  V  ;  '• 

Fourthly ,  Suppofe  in  the  afliimed  Equation  $  19, 
(to  which  the  16th.  is  fuppofed  to  be  equal,)  the  quan¬ 
tities  both  q  and  r  (befides  p)  to  be  wanting ,  viz., 
x 4  jfc  — S  =■  o  afliimed. 

'  .  r-  *  *  ”  ■  *  *  . 

By  fuppofition  q  t=  o }  g°,  —  2  L  b  -j-  Ll  —  o , 
its  correfpondent  ;  and  -  * 

(  L2  =  2  L  b ,  or)  L  =  2  b. 

-  =  b=AD,  on  the  Axe. 

2 

Now  d  =  DH  =  o,  &c.  (as  above  $  53.) 


S  "t  T  **  •< 


ConfeElar.  6 ■ 


■ 


X 


If  the  Equation  propofed  to  be  made  be , 
•’K  ^  ^  — S  —  o. 


Then  will  <c  2 

o 


b  —  AD 


• 

Central. 

*  4’ 


(  .* 


. 


d=DH 

*  i 

:  The  5  and  6  Confe&aries  conclude  the  fiflb  Claflis 
Hitherto  of  finding  out  the  Central  Rule  ,  for  tin 

Conftrudtion  of  all  Equations ,  where  the  fecond  tern 
is  wanting. 

^  c  Secondly 


V, 


. 


I 


L  «s*  3 


unit*  **»>:,*•  **  -•<■ .' 


6  7 


Secundb 7  /Equationem  fupra  inventam  £  16,  18, 
in  fecund  a  Serie5  (ubi  fecundus  terminus  non  deficere 
contingit)  cum  alia  fimplici  &  iEquali  affumpta,  (qua 
fimiliter  fecundus  terminus  aderit)  inter  fe  conferamus : 
nempe. 


6S 


./v  ,  n 

2  a  x 3  -|~  a2  x2  -f-  2  L  a  b  x  (  +  S)  = 
—  2Lb~2L2d 
--L* 

-  a*  x  -J-  2  Lab  > 
-2Lb— 2L2dS 
-  Ll 


2  ax 


2 


invent. 


»  J  ..  ^ 


67 


71 


7  2: 


Obferv.  3 


cum  v . 

px3  iqx*  lrx  ( +S)  —  o. 


.x 


.>  t 


pxa  i  qx  t  r  =  o. 

:  : 


aflumpta. 


Manifeftb  apparet ,  2a—  p,  ejiis  correfp.  ideoque 


P  _ 


BA:  (&•— =  a2.) 
4 


Hinc,  II  in  /Equatione  Confer  uend  a  propofita,  quar- 
tum  gradum  non  excedente ,  reperiatur  quantitas  p  3 
opojtere  ordinatimad  Axem  continub  applicari  redam 


occurrentem  Parabola  in  B  &  A  3  a  quorum 
2  ’■  . 


alterutro  Pundo  concurfus  (ab  A  puta)  agi  redam  A  y 
Axi  Parallclam  :  vel  (quod  perinde  eft)  a  vertice  Axis, 
erigi  debere  a  dextra  Parabolae  ad  Axem  Perpendicula- 


•  &  ex  E,  (ada  E  A  ipfi  Axi  Parallels,  do¬ 


nee  occurrat  Paraliolx  in  A)duci  A  B  ipfi  a  E  Parallelam: 
quofiet,  diftantiam  Diametri  ab  Axe  reperiri  con¬ 
tinub  :  quod  quidem  animadvertille  opera:  forfan  erit 

•j^retium-  ■  :  . "  "  !  /‘'*4 


i6 


rS 


67 


68 


Secondly ,  Compare  we  the  Equation  above  found  j 
$  16,  or  18,  in  the  fecond  Series,  (where  the  fecond 
term  happens  not  to  be  wanting)  with  another  like 
and  equal  aflumed ,  in  which  likewife  the  fecond  term 
is  had :  viz.. 


x4-j-2a  xH~aIx*  —  2,Labx  (+S)  —o. 

—  2Lb-|-  2L*d 
-j-L*  - 

1x3-j-2ax*-l-a*  x — 2  Lab 


69 

70 


ff'K'3 
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—  2Lb-|-2L 

Hr  Ll 


ab? 


I  -  v" 


t  r  ^ 

m*.  »  %  » 


found 


f 

*  l  V  j- 
^  I 


%  »  ••  j#  *• 

To  be  Compared  with , 

(  x4-!-px3±qx*  +  rx(q:S)  =  0.? 

S  .  >  aflumed. 

Lx3  -  - 


px*±qx  +r  q  =  o. 


..  •  —  \ 
t  ,  »  * 

/ 


1  i4 


<  7 


X  1  I 


Hence ,  if  in  any  Equation ,  whofe  Conflrudiop  is 
required,  not  exceeding  the  fourth  degree ,  be  found 
the  quantity  p,  it  follows,  that  there  ought  always 
be  ordinately  applied  to  the  Axe,  a  Right-line  (as) 

B  A  =  ~ ,  meeting  the  Parabole  in  B  and  A  \  from 

either  of  which  Points  of  meeting  (as  fuppofe  from  A) 
mull  be  drawn  Ay  Parallel  to  the  Axe  3  or  (which  is 
the  fame)  from  the  Vertex  of  the  Axe,  mull:  (towards 
the  Right-fide  of  the  Parabole)  be  erected  the  Perpen¬ 
dicular  a  E  =  — j  and  from  E  , .  (  E  A  being  drawn 

4  #  *  I 

Parallel  to  the  Axe,  ’till  it  meets  the  Parabole  in  A) 
mull  be  drawn  AB,  Parallel  to  the  faid  aE;  by  which 
means,  the  dillanceof  the  Diameter  from  the  Axe wil 


always  be  had ;  which  to  have  taken  notice  of,  mav* 


perhaps  -be  wprth  the  while. . 

*  sx 

Cc  2 


a.  A  :7> 


.  .  ■  Jar/ 


Now 


C  «J7  3 


Jam  ii  in  team  (a)  ( i  67.  68.)  fubftituatur  ejus 

&  in  locum  a\  ejus  valor,  nempe 


valor ,  nempe  , 

A* 


- ,  orietur  iEquatio  nova  /Equation!  $  67,  vel  68,  in- 
vents  aa  squata,  nempe , 


\ 


70 


n 


73-75 

Tranfp. 


73 


74 


75 


pxM-  P  x*-|-Lpbx  (+S)  =  o.n 
—  2  L  b  —  2  L*  d 


'Jt 


-1-L1 
*  *  - 


x* 


pxH’qpxH-Lpb  =  °; 

—  2Lb —  2  L*d 


;*(inventa) 


*  4  »  » 


^  \ 


J  "  * 


4-L1 

».  f*  •  ;  ;  ■■ 

p  Comparanda  cum , 

C  —  £  e  -p  v  1' 

px^iqx^irx  (+S)  =0. 

.  .  ■  r  .  ►> 

' 

x3  ■ —  p  x*  ±  q  x  ±  r  =  0. 


V 


x4 


<  >  ..  1 


afTumpta. 


/•1  » 


■  1  * 


Primo  finge. 


(  x4 — p  x^  — q x3 — rx  (If  S)  =0. 


O''  -i 


tx>- 


px’~ q  x  — r  =  o. 


aftumptam. 


76 


77 

aL 


177 

78 


73=75 


79 


??  ^  V  N  V  ^  «r  ‘  ' 

Conflat ,  ? - 2  L  b  -j-  LJ  —  — 

L  £  <7  s' 

— hrr-h~  — B  =  AD,  in Diametnam; 

.2  1  8L  '  2L 

•  •  ■ 

Item,  -j-Lpb —  2 L1  d  —  —  r,  ejus  correfpond. 

&  fi  in  locum  b  fabftituatur  ejus  valor-  (  fupra  in¬ 
ventus)  lc,  -  ;  ’  i  '  j 


'X 


'W  -v 


78 


1.  ) 


•m^+mtrr**F******i«*P-mzM+m>**+*m  r  1 


73 


C  >57  1 

^  ? y  r- 

Now ,  if  (in  $  67, 63)  in  the  place  of  (  a)  be  fubfti- 
tuted  its  valor ,  w~.  ~ ,  and  in  the  place  a*,  its  valor, 

■viz,.  will  arife  a  new  Equation ,  equal  to  that  found, 
4  J 

§  67,  or  68,  w, 


l“x4-l-px,-h2-xt — Lpbx(~ S)  =  o.1 
—  zLb+iL»d 

-  +L* 


b  found 

I  '  ' 


74 


73=75 


75 


76 


xJ-|-px*-|-  — x — Lpb  =  o.- 
—  2Lb4-2LM 

•  "  «  ^ 

f  '  ,>*  ^ 

To  be  compared  with  ,, 

^  V  v  '  *  ••  *  _  *  .  . 

' 

fx4  -j-p  x»  i  q  x*  r  x  (  +  S  )  =  0. 3 
s  ,  '  ,  >  alTumed. 

Ix3-l-px  iq  x  +  r  =  o.  5> 

Firft  fuppofe. 


73  =7? 


x4-j-px,~ qxl-d-rx(  +  S)  =0. 
1  -{-  p  x*  —  q  x  -jr  r  =  o. 


It  is  manifeft,  -I-  —  2  L  b  -j-  L* 

’  ‘  4 


q  its  correfp. 


L*  4-  P-  -(-q  =  2  L  b. 

•4 

-  1 

—  _U -f-  -5-  —  b  =  AD,  on  the  Diameter. 

Again,  —  L  p  b  -\-  2  L*  d  ==  -j-  r  its  correfp. 

L  p  b  -|-  r  =  2  L2  d  i  and  if  in  the  place  of  b ,  be  fub- 
ftituted  its  valor ,  (above  found)  viz*. 

'  -  '  '  7& 


V. 


4-  23,  jl.  JL  -d  -  D  H  r  JL  ad  Diam .  1 

1  4.  L  2  L  ' 


Si  proponeretur  JEquatio  conflruenda, 
x4  +  px* — qx2  ,”rx(  +  S)=o. 


Omtur<?„2  ^  2Lpq 


AD 

r 


Centr. 


Tranfp. 
86 


73 

Tranjp. 


4  ’  16  L*  1  4Lj 

Secundo,  Finge  inventam  §  73,  eomparandam 
<^x5  — px2— qx-j-r  =  0 


2  x4—  p  x  5 — q  x24-  r  x  (+  S)  =0.  . 


aflumpta. 


.  Patet,  -1- 


*  =  —  q  ejus  correfpond. 


87 


L *4-  7  4.  q  = 

4 

L  ,  p*  .  q  .  .  „  .  _ . 

— 4-—  -I-  -7  =  b  —  A  D  j  in  Diametrum. 

2  oL  2L 


4- 


■  /  "  ■  x  I 

iEquo  jure,  -j-Lpb*—  2  L2d  =  -j-r ,  ejus  corrcfp. 
L  pb— -r  =  zL2d. 

Si  in  locum  b,  fubftituatur  ejus  vSlor  (fupra  inventus)  fc. 


P~  1  8  ,  L  P  ,  V1  ,  M 
T^vHTTo-t 


r  —  2  L*  d. 


ad  Diametr. 
Con- 


E  1 
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82 
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Si 


7  +  il  +  Jt  :  Then  will  be 


2  L 


T+l+£r+r=lL>d- 

T'  +  [fjl  +  4L1  ^  27  ~  d  =  D  H  i  X  to  the  Diam. 


Confettar.  j. 

•  »,  •  -*” 

If  the  Equation  propofed  to  be  made 
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be  .< 


x*  i*  px5 


q  x*  ±  rx 
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& 

'at 


73 


86 


8 
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90 

2L* 


88 


X*  +  p  X* 


qx:±  r  ~  o. 


5(+s )? 
7CTS)7 


■  ? 


Then  will 


7  +  r£  -h 


=  b=r 


P  ,  PJ 


-  -t-  — -  4 — * — 
*  ,4  L1  ‘  2  Lz 


d  =:DH 


Cent. ; 


with 


,  > 

x?  +  p  x*^-q  x  —  r  =  o, 

4 


qx*  —  rx  (~S) 


ired 


adorned. 


o, 


r  t 


D 


It  is  plain 


2  Lb 


^  o 


q,  its  correfp. 


q  =  2  L  b. 


\  ! 


8  L  2  L 


AJfo,  — Lpb~|- 


on 


r\  y 


its  correfpond 


90 


91 


2  *’8L  1  2 L 

pq_ 

4  1  I<5L*~r4lz 


8 


2  V 


d  =  DH 


2L*d, 

z 

-L  to  the  Diam 


C  *59  H 
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«4 


r.'i 


92 
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I  r 
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91 
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Confettar.  2, 


V  f 


n. 


n  *  ' 

4  ,  *•  .*  V  •  V'~  -  „  .  || 


Si  proponcretur  /Equatio  conftruenda , 


l* 


Cx-'-px1 


qx  i  r 


x4 


7px3  — qx: 


trx< 


•«  ■'  t  V.  ?  *■ 

; 

i  Jf" '  *  '  -  7  - 

0.  - 

.as  ).?  = 


fc  •> 


i • 

i 


l  f’  V 


' 


o,  fict 


Lip>vq-='b 

2  ,r8L  1  2L 

Pj_  P<1  _ 
"16  L1**  |# 


-  AX) 

■  1  ‘  >  , 

=d 

2  V 

'f 


DH 


I*.  v;. 

1  !• 

$  I 

‘A  •p 


ti 


F/V.44 

«?•  ^  ^ 


j  ,  f 

Central. 
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74  93 


75—93 

Tratifc 


95 

2L 
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73—93 

Tranff.- \ 
% 

96 
98 

99 
aL2, 


95 
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96 


97 

98 

h  -\  v 


99 


loc 


*  •**  i  *  a 

Tertib,  Finee  inventam  $  73 ,  coffipar andam 

■vj{  ‘  '  ■>.*  .  v 

cum  5! X*  P  x*4'cl x r  —  0.  ^  afliimpta. 

V-pX’+q^+«ftS)=0-5 


c  4^ 

45 

46 


*■ 


Liquet,  —  —  2  L b  4  L2  —  4  q,  ejus  corrbfpond. 

•  A 

_z  *  /  ,  - 

L1  -(-  —  —  q  =  2Lb. 

i  ! 

—  J_  —  —  —  =b  —  AD  3  in  DiametrUm. 

2  Tsl  2L 

•  O  «*  *  *  \  *  ^  ^  ,  •  ;v»  ♦  a-  •  )' 

'f  * 

Item ,  -j-Lp  b  —  2L1  d  =  4  r  ejus  correfpond. 
j^pb — r  =  2L*d  •,  fi  in  locum  b,  fublbituatur  ejus  valor 
(fupra  inventus)  nempe, 

-4-1-43  fet,  ■ 

O.  1  SL  2L 

— +-T  — 11  —  r  =  2  L‘  d. 

2  8  2 

P. 1  .  P3 
4 


T. 


y 


+sr-“-d?=d= DHi  x  ?-d  DiMc!f- 

•  -  -  7  ■  *  .  *■'  ‘  5v  J 

•  «L-  *'  f  B  I  *  V  .  I  2‘J  .  M  • 


Vv  * 


Cow- 


*  ’  ■  ' 


-(’‘rfKMy-*.  •  *-^r*  J  ■  ■ 


— 


1 


cr-v 


'.V 


.•.4 


l 


A 


II  >59  3 


MT 


,4' 


ConfeBtr.  2. 


tj 


If  the  Equation,  whole  Conftru&ion  is  ddired,  be 


92 


x3±px* — qx  +  r  =  o. 


then  will 


px3  —  qx*^rx(+S) 


9* 


L_,  £_,  q 

2  ”^8L^~2L 
4~  16 L*  '  4IA  2 L* 


d  =  DH 


Central. 


Thirdly,  Suppofe  $  73  found,  to  be  compared 


74  93 


Kithr*H-pxH-qx-r=°. 

IxH-px’-f-qx*— rx  (+S) 


aflumed. 


73  =  931 
Tmfp. 


94  It  is  evident,  2  L  b  Ll  =  -|-  q }  its  correfp. 


95 

96 


L*  -f-  - - q  =  2  Lb. 

L  p1  q 

7  ~‘sl“  2L  =  b==  AD’  on  the  Diameter. 


73  =  93  (  97  1  Alfo, 

i  Tfflfa 


93 


Alfo ,  —  L  p  b  4- 2  L*  d - r  its  correfpond. 

Lpb— r=  2  L*d;  if  m  the  place  of  b,  be  fubHituted 

its  valor  (  before  found)  viz.. 

L  pz  o 


of  rr  j  then  will  be, 


99 


loo 


L*p  ,  pi 


—  r  =  2LId. 


_ pq  __ 


4  '  ifL1  4L1  2 L! 


d  _  DHj  to  theDiam. 


Con- 


%44- 


F1VT4* 

*  446 


3 


Dd 


W  v,- 


E  «6o  ] 


9  3 


Cofifcilw4. 


101 


Efto  ad  Conftruendum  AEquatio  propoiita 

x'  +  p  x2  +  q  x  1‘  r  —  o 
x4^.pxJ-Hqx2i 


Fig.  50. 


(  +  S  )  £  __  0 .  fiet 


L  |  P1  q  , 

—  -  -  —  on  -7  r=  D 
2  1  SL  2L 


r*H> 


pJ  rr  pq  .  r 

-  C/5  — -  - “ 

1 6  L1  4  L2,  2L2 
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